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P R E F A C E 
One of the major object ives of the development of 
a g r i c u l t u r e in India is to bring about a reduction in 
regional i n e q u a l i t i e s in the pace of development. The 
process of development in the backward regions should be 
upgraded to follow the progress of those area which have 
developed t h e i r economy a l ready . The diffusion of innovai 
t ions in the less developed area may bring g rea t e r impro-
vement in a g r i c u l t u r a l e f f i c i ency . Therefore/ i t was 
considered to measure the a g r i c u l t u r a l e f f i c iency in the 
d i f f e r en t blocks of Kanpur Dehat, so tha t planning can be 
Suggested to reduce regional imbalances. 
This work has been divided in f ive chap te r s . Chapter 1 
examines the geographical s e t t i n g of the Kanpur Dehat in 
order to be fu l l y acquainted with the environmental s e t up 
of the d i s t r i c t . 
Chapter 2 h igh l igh t s land use and cropping pa t t e rn 
of the d i s t r i c t . 
Chapter 3 considers the conceptual frame of a g r i c u l -
t u r a l e f f i c iency in the context of land, labour and 
c a p i t a l . The conceptual frame is followed by a review of 
d i f f e r en t approaches to the measurement of a g r i c u l t u r a l 
e f f i c i ency . The study is concluded while taking in to 
cons idera t ion some suggestions in chapter 5. to minimise 
the imbalances in d i f f e ren t e f f ic iency reg ions . 
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I N T R O D U C T I O N 
Ind ian economy Is e n t i r e l y based on a g r i c u l t u r e . I t s 
s u s t a i n a b i l l t y depend upon on op t ima l r e s o u r c e u t i l i z a t i o n 
and s p a t i a l o r g a n i s a t i o n of l a n d . In t h e e r a of s c i e n t i f i c 
advancement i t i s no t a d i f f i c u l t to a t t a i n a h igh l e v e l 
of development in a g r i c u l t u r e , bu t f o r a l l t h i s , an 
a s se s smen t f o r de t e rmin ing the l e v e l s in the d i s t r i b u t i o n 
of a g r i c u l t u r a l p r o d u c t i v i t y w i th reg ions i s a p r e - r e q u i -
s i t e f o r t h e p l a n n i n g p r o c e s s . With t h i s p reamble , t h e 
p r e s e n t s t u d y i s an endeavour t o i d e n t i f y t h e e x i s t i n g 
l e v e l s of a g r i c u l t u r a l e f f i c i e n c y and c ropp ing p a t t e r n of 
Kanpur Dehat a d i s t r i c t of U t t a r P radesh , 
OBJECTIVES 
The o b j e c t i v e s t o conduct t h e p r e s e n t s t u d y a r e ; 
1 . To enumerate a geograph ica l accoun t of t h e s t u d y a r e a , 
2 . To examine the gene ra l l and use p a t t e r n s in the d i s t r i c t , 
3 . To i d e n t i f y t h e c ropp ing p a t t e r n of t h e s t u d y a r e a , 
4 . To de te rmine t h e l e v e l s of a g r i c u l t u r a l e f f i c i e n c y in 
t h e s t u d y a r e a , 
5 . To s u g g e s t some of the measures f o r e n s u r i n g an op t ima l 
s p a t i a l o r g a n i s a t i o n to i n c r e a s e the c rop p r o d u c t i o n . 
DATABASE AND METHODOLOGY 
The p r o p o s e d s t u d y i s b a s e d on t h e s e c o n d a r y s o u r c e s 
of s t a t i s t i c s o b t a i n e d from v a r i o u s o f f i c i a l r e c o r d s . The 
s t u d y c o n s i d e r e d a p e r i o d w h i c h e x t e n d e d from 1 9 8 4 - 8 5 t o 
1 9 8 6 - 8 7 . As r e g a r d s t h e p o p u l a t i o n f i g u r e s , t h e d a t a w e r e 
reCfard ing t o t h e c e n s u s y e a r of 1 9 8 1 . The p o p u l a t i o n p r o -
j e c t i o n s f o r u p t o t h e y e a r 1986-87 were e n u m e r a t e d by 
i n c o r p o r a t e d t h e r a t e of g rowth of p o p u l a t i o n i n be tween 
t h e c e n s u s y e a r s of 1971 and 1 9 8 1 , 
STUDY AREA PROFILE 
Kanpur Dehat d i s t r i c t , the area of the proposed study 
l i e s in the middle pa r t of the lower Ganga-Yamuna Doab. 
The d i s t r i c t cons is t s of a population of about 1,79 mi l l ion 
persons which sprawal over an area of about 5 thousand 
square }an. Although the Kanpur • d i s t r i c t is cha rac t e r i s ed 
with the presence of a Kanpur Metropolice but i t s v i c i -
n i t y has not a t t a i n e d a des i red development. 
SIGNIFICANCE OF THE STUDY 
For the proposed s tudy, i t is apparent to h igh l igh t 
regional v a r i a t i o n s in the d i s t r i b u t i o n of product ion. 
Moreover i t is des i r ab le to consider the a g r i c u l t u r a l 
production pa t te rns and the v a r i a t i o n s in them for 
prospective planning. The study would provide a frame 
for the guide lines for the macro regional planning and 
to the persons responsible for the local administration 
and voluntary organisations involved in the task of agri-
cul tural development. 
* * * 
CHAPTER 1 
THE GEOGRAPHICAL SETTING OF KANPUR DEHAT 
LOCATION 
The d i s t r i c t of Kanpur Dehat b e l o n g s t o t h e l o w e r doab 
wh ich i s f o n n e d by t h e Ganga and t l ie Yamuna r i v e r s . I t s 
e x t r e m i t i e s a r e marked by 25 2 6 ' N t o 2 6 ^ 5 8 ' N l a t i t u d e s 
and 79 3 1 ' E t o 80 3 4 ' E l o n g i t u d e s . I t a p p e a r s i r r e g u l a r 
q u a d r i l a t e r a l i n s h a p e . I t s n o r t h e r n b o u n d a r y i s fo rmed by 
t h e d i s t r i c t of H a r d o i and t h e e a s t e r n by t h e d i s t r i c t of 
U n n a o , I n t h e s o u t h , a c r o s s t h e Yamuna l i e s t h e d i s t r i c t 
o f H a m i r p u r and j a l a u n . The d i s t r i c t s of Etawah and F a r r u k h a -
bad l y i n g i n t h e w e s t form n o r t h w e s t e r n b o u n d a r y and i n s o u t h 
t h e e a s t e r n b o u n d a r y i s fo rmed by t h e F a t e h p u r d i s t r i c t 
( F i g , 1 . 1 ) . The Kanpur Dehat d i s t r i c t c o v e r s an a r e a of 
5136,, 5 Sq.kms w i t h a p o p u l a t i o n of 1.79 m i l l i o n p e r s o n s 
( 1 9 8 1 ) , F o r t h e a d m i n i s t r a t i v e p u r p o s e s t h e d i s t r i c t h a s 
been d i v i d e d i n t o f i v e t e h s i l s , n a m e l y , B i l h a u r , D e r a p u r , 
B h o g n i p u r , Ghatampur and A k b a r p u r , These t e h s i l s h a v e f u r -
t h e r been d i v i d e d i n t o s e v e n t e e n D e v e l o p n e n t B locks wh ich 
c o n s i s t of 1/624 v i l l a g e s . Out of t h e t o t a l p o p u l a t i o n of 
t h e d i s t r i c t 9 5 , 0 2 p e r c e n t l i v e i n r u r a l a r e a s , and t h e 
2 
r e m a i n i n g 4 , 9 7 p e r c e n t l i v e i n u r b a n t o w n s h i p s . 
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RELIEF 
As t h e e n t i r e d i s t r i c t l i e s be tween t h e Ganga and 
Yamuna Doab i t e x h i b i t s two t y p e s of r e l i e f f e a t u r e s - t h e 
Ganga-Yamuna t r a c t which i s a l e v e l l e d p l a i n and t h e Ganga 
Yamuna r a v i n e s . The g e n e r a l s l o p e of t h e a r e a s l i g h t l y 
away from n o r t h w e s t t o s o u t h e a s t d i r e c t i o n . The l o w e r d o a b 
of w h i c h t h e d i s t r i c t forms a p a r t e x h i b i t s l i t t l e v a r i a t i o n 
i n r e l i e f f e a t u r e . The h i g h e s t p o i n t of e l e v a t i o n i s o b s e r v e d 
i n e x t r e m e n o r t h b e i n g 1 3 7 , 5 m n e a r S h i v r a j p u r i n o i l h a u r 
t e h s i l and t h e same i s d e c r e a s e s from t o 1 2 2 , 0 m i n M a h r a j p u r 
of Ghatampur t e h s i l . I n t h e s o u t h e a s t t h e g e n e r a l l e v e l o f 
t h e l a n d r i s e s u p t o 1 2 5 , 5 m. The e n t i r e c o u r s e of Yamuna 
r i v e r a p p e a r s t o be b a r r e n l a n d and c h a r a c t e r i s e d w i t h t h e 
r u g g e d t o p o g r a p h y ^ t h e e n t i r e c o u r s e a l o n g t h e banks of r i v e r 
3 
i s s p o t t e d w i t h t h e p r e s e n c e of r a v i n e s , 
GEOLOGY 
G e o l o g i c a l l y t h e p l a i n has been d e s c r i b e d as fo rmed by 
t h e I n d o - G a n g e t i c r i v e r s y s t e m s and f a rmed by t h e a l l u v i u m s 
a c c u m u l a t e d s i n c e t h e e a r l y q u a r t e m a r y t o s u b - r e c e n t t i m e s . 
The main c o n s t i t u e n t s of t h e a l l u v i u m a r e s a n d / s i l t and c l a y 
a n d t h e y o c c u r i n a v a r i a b l e p r o p o r t i o n s i n d i f f e r e n t p a r t s 
of t h e d i s t r i c t . T a k i n g i n t o c o n s i d e r a t i o n t h e s u b s u r f a c e 
s t r a t a t h e i n f o r m a t i o n s a b o u t w h i c h o b t a i n e d t h e v i c i n i t y 
of Kanpur t h e l a t e r a l v a r i a t i o n i n t h e l i t h o l o g i c a l c o n s -
4 
t i t u e n t s of t h e a l l u v i u m a p p e a r s t o be much. 
This alluvial plain assumes a wider extents which is 
originally considered to be a deep depression or a furrow 
lying between the peninsula and the mountainous in the north. 
The process of deposition of that alluvium started after the 
final upheaval of the Himalayan mountains and continued 
5 
throughout the Pleistocene upto the present, A number of 
opinions and hypotheses have been postulated to explain 
the geological evolution of this plain. 
An eminent Austrain Geologist, Edward Suess considers 
it as a "fore-deep" fronting the Himalayan earthwaves/ and 
a sag i.e., a subsidence of the northward part of the moun-
tain waves. Gradually this fore-deep filled up with the 
detritus brought down by the rivers flov;ing from the rising 
Himalayas to form a levelled plain, 
Burrard, put forwarded with the help of some anomalies 
in the observations of the defection of the plumb-line and 
other geodetic considerations and suggested quiet a different 
7 
view. He aruged, t h a t the Indo-Gangetic alluvium conceals 
a g rea t subcrus ta l r i f t or f r a c t u r e . The r i f t extends from 
the surface for down into the c rus t alx)ut 32 km deep and sub-
sequent ly f i l l e d up by d e t r i t a l d e p o s i t s . 
The t h i r d and more recent viev; v/hich considers t h i s 
region as a 'Sag' in the c rus t formed between the northward 
d r i f t i n g Indian continent and comparatively so f t sediments 
accumulated in the sea of Tethys as well as in. the connected 
FIG. 1-2 
10 
The Ganga 
The Ganga enters the district near the village of 
Chita Mau and flows along the northeastern boundaries of 
the district for its entire length and skirts the Bilhaur 
tehsil and the Kanpur city. It possesses with a wide and 
sandy bed, changing its channel almost every year. During 
the rainy months the Ganga assumes a immense breadth, but 
during the dry seasons it shrinks to a narrow strip of water. 
Along its banks there is found strips of recent deposits of 
alluvium. These deposits of (pure sand are mostly found at 
the upper reaches of flood level), they are known as Kachhar 
and locally called Kattris. Above the sandy foreshore rises 
the Ganga'cliff, v/hich consists of a high ridge running in 
an almost continuous line throught the district Kanpur Dehat 
11 having a total length of 60 Kin, 
The Isan 
The Isan is an affluent of the Ganga, It has its origin 
in the southeast parts of the district of Aligarh and enters 
in Kanpur in the extreme north, at a short distance from 
Makanpur (in Bilhaur tehsil). The valley is winding in 
nature with wide and sandy, hillocks as they stand by the 
sides. The cliff is disfigured much for the deep ravines. 
The river approaches its confluence with Ganga near Mahgawan 
village after traversing a distance of 20 km. 
11 
The Non (Northern) 
Non (Northern) allied to the Ganga (not to be confounded 
with the river of the same name in the south of Kanpur Dehat 
district). The name of the river obviously refers to the 
brackish nature of its water^ a phenomenon which probably 
arises from the prevalence of the saline efflorescence Known 
as reh, which abounds in the low, sv/ampy tract on the north-
ern borders of the Bilhaur tehs il where' the river takes its 
rise. This area previously was knov/n as the Jhabargaon or 
the fen country. The river banks are clustered with the 
presence of ravines. At first it, is an insignificant stream 
but after crossing the Grand Trunk Road it forms a deep 
valley. It joins the Ganga to the south of Dithur (Fig, 1,2), 
The Pandu 
I t i s another t r i b u t a r y of the Ganga, but i t jo ins the 
Ganga the d i s t r i c t in Fatehpur, The Pandu r i s e s in the 
Farrukhabad d i s t r i c t and enters Kanpur near the v i l l a g e of 
Nai la ( in t e h s i l Oilahur) , and then flows In a tor tuous 
course but in a same d i r ec t ion p a r a l l e l to the Ganga, This 
t r ave r se s the t e h s i l of Bilahur and Kanpur and a f t e r c ross ing 
the Fatehpur, a t swamps sharply to the nor theas t d i r ec t ion 
to form the boundary of the d i s t r i c t for seve ra l ]<m, before 
taking bend eastwards towards the d i r ec t ion of Ganga, The 
r i v e r c a r r i e s a enormous volume of water as i t i s feed 
mainly by four small t r i b u t a r i e s of Nai, Laukha, Bhoni and 
12 Paghaiya, 
12 
The Yamuna 
The Yamuna enters the district from the extreme west 
of Ehognipur tehsil and flows to maintain a southeasterly 
course. The total length of the river Yamuna in the district 
is about 138 km. In its entire course the Kosi river is 
characterised with having many loops and bends. It seperates 
Kanpur Dehat from the districts of jalaun and Hamirpur in 
the south. The bed of the river attains a considerable depth. 
The low lying areas are subjected to annual spates of flood 
uplands (called Kachhar)^ low lands are locally known as 
tir and the uplands as Kachhar, The entire length of the 
river bank on both sides is characterised with the presence 
a . 13 ' 
of numerous r a v i n e s . 
The Rind 
Rind is allied to Yamuna the river like the Isan also 
has its source in the Aligarh district. At first it touches 
the Kanpur Dehat near the village of War in tehsil Derapur. 
As it passess through the Derapur Akbarpur and Kanpur city 
met with many twists and bends from southwest Ghatampur, 
it finally enters the Fatehpur district where it merges 
with Yamuna, The entire course of the river is surprisingly 
tortuous, with a length of 165.km. of which the length 
within the district is not more than 08 km. with deep beds 
in the entire length, its banks on either side scores 
numerous ravines, beyond which lies a belt of red soil 
which is the peculiar character of this river. It has few 
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tributaries and all of them join it pn the left bank, 
indicating the southern slope of the country from the cen-
tral water parting. The chief of them are the Siyari, 
14 Chhoha and Supa, 
The Sengar 
This tributary of the Yamuna has its origin near the 
district of Aligarh and enters at Kanpur from the Derapur 
tehsil. After traversing that tehsil it flows close to the 
town of Derapur/ to take a turns to southeast. For some 
distance it forms a boundary between Akbarpur and iSiognipur 
tehsils and then takes a bend towards south through the 
latter tehsil near Muhammadpur and joins the Yamuna at 
Keotra, a short distance, north of Musanagar, Along both 
the river the banks are steep and rugged throughout the 
district and has formed considerable tracts of unculturable 
land, they are much here than the tracts formed by the 
river Rind, The Sengar receives several tributaries which 
merge with it on its left bank, the largest being the Baria, 
Ratwaha and Liljhi which drain the central part of Derapur 
tehsil. The tributaries containing water only during rainy 
season. 
The Non (Southern) 
The Non (Southern) belongs to Yamuna system. It has its 
origin from large depressions lying in the central and 
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southern tracts of the Akbarpur tehsil. The surplus 
drainage from these depressions finds its way towards 
south in the form of several channels which merge with 
themselves on the Ghatampur border to form Non (southern) 
river. The pattern of drainage is in the western parts of 
the area is formed by tributary of Mon (southern) is at 
Nanethu which flows southwest to join Non near Nandna in 
the north part of tehsil Ghatampur (Fig, 1,2), This combined 
stream takes a southerly course to pass through the tehsil 
at a distance of 5 km from the Yamuna, It has a bend south-
eastwards in a direction almost parallel to that river and 
eventually passes into the Fatehpur district near a village 
named Baripal, about 16 km above its confluence with the 
Yamuna, 
The Sonao 
An another tributary of the Yamuna is the Sonao, 
which is often described as a jhil rather than a river, 
Sonao flows in a broad depression that traverses the extreme 
west of the I3hognipur tehsil, and maintains a course para-
llel to the Yamuna, It joins the Yamuna near Khartala 
village in the Bhognipur tehsil. Rivers has all tjne 
character. The course of the river is characterised with 
the presence of ravines. 
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PHYSICAL DIVISIONS 
The district of Kanpur Dehat on the basis of its 
surface drainage and relief can be divided into following 
1 5 five physical divisions (Fig. 1,3) : 
!•• Ganga khadar 
2-, Kanpur Bilhaur plain 
3, Rind plain 
4, Sengar plain 
5, Yamuna Ravines 
Ganga Khadar 
The tract of Ganga Khadar is situated along the Ganga 
river in the form of a narrow strip. Its extent is delimited 
by the flood water of the Ganga. The Isan and the Won rivers 
join the Ganga in this region. Besides these, there are 
other small rivulets which drain the area. These rivulets 
form an eroded surface along its course. The geology of 
Ganga khadar region belongs to alluvium. Dun gravels (of 
recent origin). Due to physical costraints the transport 
links are almost negligible in the area. Thus, there are 
only few roads which follow the banks of the Ganga river, 
Kanpur Bilhaur Plain 
This tract run is situated parallel to the Ganga 
khadar in an elongated shape. It covers a major portion 
of Bilhaur and kanpur tehsils. It is relatively a higher 
tract having slope from northeast to southeast direction. 
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The catchment water zone of the Ganga river is bifurcated 
by this region. River Pandu along with its tributaries 
drains the central part and joins the Ganga at the fog and 
of the region (indistrict Fatehpur).A large depression of 
irregular shape occurs near western boundary of the district. 
There are small patches of mounds located mostly in the 
northwestern part. Geologically, the formation of the region 
corresponds to the alluvium. Dun gravels (of recent origin). 
In the region Gangupland soil predominates the land. Cul-
tural features such as road, railways, canals etc, are 
developed to a considerable extent in the tract (Kanpur 
Bilhaur Plain), Grand trunk roadserves the region from one 
end to the another. There are other high ways which provide 
good linkages. Similarly, Delhi, Hawrah and Lucknow, Jhansi 
broad gauge rail lines serve the area. There are a number 
of distributaries belonging to- the lower Ganga canal system 
to irrigate the cultivated lands in the tract. Thus, the 
Kanpur Bilahur Plain rich is from the point of view of agri-
culture. 
Rind Plain 
This t r a c t i s s i t u a t e d in the c e n t r a l p a r t of d i s t r i c t 
and covers the l a r g e s t area in Kanpur Dehat, Rind p la in mans 
p a r a l l e l to Kanpur Bilhaur p la in which s lopes from nor th -
west to southeast d i r e c t i o n . The Rind i s the main r i v e r which 
passes through the cen t r a l pa r t s of the a r ea , Non i s small 
stre;5un which flows in the southern p a r t of the Ghatampur 
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tehsil in the district, Thero are numerous other small 
streams which drain the plain and join the rind at different 
points in the course. The surface is eroded along the course 
of the Rind, There are fev/ small depressions which can be 
observed in this tract. The places of significance are well 
connected with roads. Cultivated lands get irrigation from 
the Lower Ganga canal, and two of its distributries, namely, 
Kanpur Branch and Bhognipur Branch, 
Sengar Plain 
It lies in the southern part to cover Derapur, 
Akbarpur and Bhognipur tehsils of the district. The rela-
tive relief of the area is higher thus is bifurcates the 
water catchment zone of the Yamuna in the south, and of the 
Sengar in the north. There are wide dissimilarities in 
physical characteristics of the area which lies north and 
south of the Sengar, Sengar is the main stream which drains 
the northern parts and which joins the Yamuna near the 
district boundary, A chain of ravines with varying intensity 
can be observed along the river. The southern part is flat 
and relatively higher. The area is v/ell served by the roads, 
and canal and-its distributaries, 
Yamuna Ravines 
The tract of Yamuna ravines is situated in the southern 
most part and extends parallel to. Yamuna river (Fig. 1,3 ), 
The lower course of Sengar passes through the tract. The 
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entire area has a considerable area under ravines, which 
extends to cover 2-5 km, area in length and with respect to 
width there are variations* and it assumes 1-2 km in some 
areas. Such ravines are very common in occurrence in on 
area west of the Sengar and Yamuna, but they are considerably 
less eastern parts« During heavy rains this tract is sub-
merged under floods. Some gf^the physical features restrict 
the construction of roads and canal and associated distri-
butaries. As a result, the whole tract suffers from economic 
backwardness. 
CLIMATE 
Climate is one of the amjor physical factors effecting 
agriculture. It consists of the elements of like temperature, 
atmospheric pressure, wind, humidity, and precipitatddn. All 
of these elements of climate have direct and indirect influen-
ce on the cultivation and production of crops in a region. 
Agriculture is essentially a combination of process designed 
to promote artifically a favourable environment for the 
growth of plants. 
The Ganga-Yamuna Dpab of which the Kanpur Dehat forms 
a pat has a sub-tropical mansoon type, of climate. This 
climate is characterised with a seasonal change of weather 
phenomena due to the cerculation of southwest and northeast 
mansoon winds. The word mansoon has been a synonimous to a 
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Arabic v/6rd 'mausim' which means season. Thus the mansoon 
describes the seasonal change of the air current which may 
be reversed from winter to summer season. The direction of 
wind is reversed twice in a year follov/ing a distinct 
direction of northwest to southeast with the Northeast 
mansoon season and from southeast to northeast in the 
southwest mansoon season,-^' 
The climate of the Doab can v;ell be considered with 
reference to two Agricultural seasons of Kharif and rabi 
closely follow the dry and wet mansoon seasons. The north-
east mansoon extends from November to mid June, While the 
southwest mansoon extends from middle of June to October 
and corresponds with the rainy season of the year. Thus the 
whole year is divisible into three distinct seasons : 
1, The cold weather season (November to February) 
2, The hot weather season (March to mj.d-june) 
3, The season of rains (Mid-June to October) 
The Hot Weather Season (March to mid-June) 
The hot season extends from March to mid-June and 
constitutes the remaining half of the dry mansoon period. 
Temperatures begin,to rise gradually from the month of 
March and continues to increase till the onset of southwest 
mansoon which generally visits the area by the end of June, 
During these months the maximum temperature is recorded 
between 30.94°C and 39,68°C, while minimum temperature 
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15,31°C and 27,98°C. The month of May experiences the 
h ighes t temperature condi t ions with a maximum and minimum 
temperature of 39,80 C and 25,44 C r e s p e c t i v e l y . In these 
months tv/o types of wind are experienced the v/esterly a 
hot and dusty wind which i s l o c a l l y known as "Loo". During 
the evening occurrence of a dust strom l o c a l l y known as 
"Andhi" i s the another phenomena in t h i s season, and the 
sou theas t e r l y wind which i s l i t t l e cooler and r e f re sh ing . 
During the month of Apr i l , the wind v e l o c i t y i s recorded 
5,62 km per hour which increase by the month of June and 
genera l ly recorded as 7,22 km per hour with the increase 
of temperature . The r e l a t i v e humidity in March remains 
47,56 percent v/hereas i t i s reduced to 41,91 percent in 
May (Fig, 1,4) , 
The Cold Weather Season (November to February) 
During the month of November a high pressure b e l t 
extends from northwestern India and covers the whole of the 
Ganga v a l l e y . The d i r ec t ion of the wind follows from west 
to e a s t . Since the pressures are not s t e e p , land breeze 
blow gent ly in the months of November and December with a 
v e l o c i t y of about 1,58 km per hour. The mean maximum 
temperature a t Kanpur is recorded 28,43°C but the mean 
minimum temperature i s 13,08 C, the month of December 
records a fu r the r decrease in mean maximum temperature with 
a value of 23,03°C and mean minimum 8,9 8 C (Table 1 ,1) . 
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The month of January is the coldest month of the year 
and lowest temperature conditions sometimes reduced to 
8,20 c and the weather is very often accompanied by mist 
and fog which are locally known as Kohra, These conditions 
often reduce the visibility to almost nil. Frost is also 
noticed frequently which some times adversely affects the 
standing crops. February is generally the month of clear 
sky with increasing temperature (with mean minimum of 
10o59°C and maximum 24.89°C)but, it is still colder than 
the month of November. During this period a small amount 
of rainfall 4,03 cm, is received in the entire region, 
which is highly beneficial to rabi crops as the rain comes 
at a time when the plants bear flowers. 
The Season of Rains (Mid-June to October) 
The^  season of rain (Mid-June to October) starts with 
the brusting of mansoon that normally occurs with the middle 
of June and lasts till October, An appreciable change in 
the weather is brought about with immediate fall in tempera-
ture and shows an upward trend in humidity (Fig, 1.4), 
Rainfall alternates with rainless gaps in the months of 
July and August which are the rainest months of year as 
they receive a total of 47.6 cm (66,93 percent) rainfall. 
The occurrence of rainfall during the months of July and 
September is irregular affecting the agricultural practices. 
In this season days are wanner and nights cool/ and the 
winds are easterly. Wind velocity decreases rapidly from 
mid-June and this decrease continuous till the end of the 
August, 
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SOIL 
To follow the agricultural operations,soil is 
considered of utmost importance. The top layer of the 
surface with an average depth of 15 to 20 cm on the surface 
is the natural form' of soil on v/hich plants grow. The 
productivity of crops and the standard of living people 
is oftenly determined by' the fertility of soils. Soil 
material which contains numerous nutrients nourishes and 
1 R 
supports the growth of plant. 
The soil characteristics in any region differ in the 
fornn of texture, colour, parent material and humus, and 
they are due to variations in depth, horizons underlying 
structure erosion processes, relief and topography. On the 
other hand soil exhibits a great variations in its composi-
tion, but on the whole the soils found in the district 
differ littlefrom those found in the middle and lower Doab, 
The diversity in soil is due to the formation of soils a 
rivers brought varying materials and deposited them at 
numerous places with varying degree. These depositions can 
be separately recognised along the course of the river 
Yamuna and the peculiar soils formed in the Bundelkhand 
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region. 
Soils found in Kanpur Dehat d i s t r i c t represent par t ly 
the so i l s found in other areas of middle-Ganga plain on the 
basis of soi l charac ter is t ics and genesis of the i r formation. 
26 
20 Soils of the district can be grouped into six major groups 
(Fig. 1.5) : 
1. Ganga alluvium 
2, Ganga lowlands 
3. Ganga uplands 
4. Central lowlands 
5, Yamuna flats 
6, Yamuna uplands 
Ganga Alluvium 
These soils were formed with the recent alluvium brought 
by the river Ganga and are found in narrow strips along the 
course of river. They are characterised by a mild calcareous 
nature with or without Kanker nodules and a pronounced sandy 
texture throught their profile. At some places^ the concen-
tration of salt is high especially they contain very little 
clay. These soils are characterised by a mild alkaline 
reaction, 
Ganga Lowlands 
These soils occur further west from the Ganga tarai to 
the left bank of the river Pandu. These are loamy to clay 
loam in character close to upper surface but the amount 
percent of clay increases with the increase of depth. As 
drainage in the area is poor, therefore the soil is apt 
.to get waterlogged during the rainy season. 
27 
FIG.1-5 
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Ganga Uplands 
Thes.e soils are found at higher levels of the 
surface constitute the central tracts of the district. 
The soils are generally found father-away from the right 
bank of the river Pandu, The colour of soil is brownish 
to dark grey and reddish brown. Soil found on the surface 
is usually sandy in texture. Leaching has been very pronoun-
ced. The soil profiles exhibit mature fonnation. 
Central Lowlands 
Central lowlands soils occur all over Kankar layers* 
both on the surface as well as in the lower horizons. 
Even in cultivated the presence of Kankar layers is well 
pronounced and they are found at a depth of less than 2 m. 
The lowland tract is ill drgiined and swampy, A significant 
portion of lowland soils is saline or alkaline in nature 
and therefore classified as usar. The surface soil is 
clayey and alkaline. The soils which have not been comple-
tely sodiumised are culturable and more suited to the 
cultivation of paddy crop, 
Yamuna Flats 
This type of soils occurs in the district between the 
Yamuna and Sengar rivers. It is a levelled land where loam 
is well mixed in texture and dark grey in colour. The 
soils found in Yamuna flats are locally taown as durnat. 
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They are suitable for different crops and more specially 
for shallow rooted crops. 
Yamuna Uplands 
This type of is found in a small tract of land about 
6,5 km. in widths which adjoins the Yamuna ravines towards 
the southern portions of Ghatampur tehsil. These soils 
are friable/ loamy in texture and from grey dark to yellow 
grey in colour. They are more or less similar to those of 
pai-wa soils in Bundelkhand, They are fertile and can give 
excellent output of crops provided a assure irrigation 
facilities are made available. 
Studies of a few soil samples from different parts 
in the area reveal soil properties (Table 1.2). 
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CHAPTER 2 
LAND USE AND CROPPING PATTERN IN KANPUR DEHAT 
India is the basic and a permanent resource for human 
society to live on and worko Its use in a reciprocal rela-
tionship between thd ecological conditions and the man' in 
a particular regiono The term land utilization describes 
varied uses of land. In the agricultural context, according 
to Buck (1951) , the term land utilization is the satis-
faction, which a farmer derives from the type of agriculture 
2 developed, the provision for future needs. Salter (1962)', 
deals land utilization as a situation in which people in 
a locality are in the process to transform their activities 
by bringing a, certain amount of land which is required 
for this purpose. In that sense land utilization involves 
an examination of the process in which man harnesses the 
potential efficiency of land in a changed situationo 
Factors Effecting Land Use 
The use of land is related with the two sets of 
factors 0 The first set. comprises the physical factors like 
that of the characteristics of the structure and relief, 
climate, soil and vegetation which limit the utilizable 
34 
c a p a b i l i t i e s of land. The second s e t inc ludes / the c u l t u r a l 
aspects to include economic and i n s t i t u t i o n a l f a c t o r s . Cul-
t u r a l fac to rs r epresen t , the length of the occupance of a rea , 
demographic and socio-economic cond i t ions , i n s t i t u t i o n a l 
frame of work, and the technologica l adoption of people which 
3 determine the ex ten t of land u t i l i z a t i o n . 
Land use records in the s t a t e of Ut ta r Pradesh (of 
which the d i s t r i c t forms a par t ) are o f f i c i a l l y maintained 
and c l a s s i f i e d as follows : 
9 
10 
11 
12 
Reporting area for land utilization purposes. 
Forests, 
Land put to non-agr i cu l tu ra l uses 
Barren and Unculturable land, 
Culturable v;aste, 
Permanent pustures and o ther grazing l ands . 
Land under miscellaneous t r e e crops and groves 
not included in net area sown. 
Current fa l lows. 
Out fallow lands . 
Net area sown. 
Area sown more than once, and 
Total cropped area 
It would be convenient for a general understanding, 
to comprise the above mentioned twelve categories upto 
35 
4 five broad categories : 
lo waste land (including barren and unculturable land and 
land put to non-agricultural use) 
2. culturable waste land (including culturable waste land, 
pastures and other grazing lands, and land under mis-
cellaneous tree crops, 
3. fallow lands , 
4o net area sown, and 
5o total cropped area 
Figo 2ol shows the proportion of each category of 
land to the total cultivated area in each of the seventeen 
development blocks of the district of Kanpur Dehat from 
1984-85 to 1986-870 Table 2.1 shows the total area under 
each category of land use and its proportion to the total 
areao 
Waste Land 
I t wi l l be seen from Table 2<,1 t ha t the t o t a l area 
under waste land in Kanpur Dehat was 80,510 hec tares 
(1984-85 to 1986-87) which accounted for about 16o20 per 
cent of the t o t a l reported areao The l a r g e s t concent ra t ion 
of area lying as waste i s found in between 2 2 and 2 6 jDer 
cent of the t o t a l arQr3 in f ive blocks namely, Shivrajpur 
(22ol0 per c e n t ) , Bilhaur and Chaubepur (23o27 per cen t ) 
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Waste Land 
Culturable Waste Land 
- • • • I Fallow Land 
\ / Cultivable Area/Hac 
- 30,000 
- 20,000 
- 10,000 
I ' l l l l Net Sown Area 
FlG-2-1 
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and Maitha (23o79 per cent) and last Kakwan (26.39 per 
cent)o In a group of five blocks, namely, Sarwankhera, 
Rajpur, Akbarpur and Rasulabad the area of waste land 
recorded (18 to 20 per cent) with the exception of Malasa 
and Sandalpur blocks which belongs to Sengar plain. Here 
the concentration of waste land ranges between 7 and 8 per 
cent, which is lowest in the entire district., A low propor-
tion of area (between 10 and 14 per cent) lies in six 
blocks of Patara, Amraudha, Bitargaon, Derapur, Ghatampur 
and Jhnijhako 
Culturable Waste Land 
The total area of the culturable waste land in the 
district recorded 20,119 hao (4o05 per cent), and it varied 
from 740 ha to 2,910 hao (lo44 per cent) from Ghatampur to 
(9,64 per cent) Malasa blocks In between these two extremes, 
there is a certain range in which a certain group fbf block 
can be categorised. Comparatively a high proportion of area 
under culturable waste in three blocks v/as in Malasa (9.64 
per cent), Rasulabad (6o78 per cent), and Amraudha (6o48 
per cent)o Besides these, the remaining blocks can be 
put in two distinct groups,, There are eight blocks where 
the area under culturable waste land range between 3 and 
5 per cent viZo, Dhitargaon (2„96 per cent), Sandalpur 
(3o00 per cent), Sarwankhera (3o45 per cent), Maitha (3,87 
39 
per cent) Kakwan (3.94 per c e n t ) , Bilhaur (4.27 per c e n t ) , 
Chaubepur (4.58 per c e n t ) . Another group of f ive blocks 
show an area under cu l tu rab le waste land between the range 
of 1.44 and 2.83 per cen t . The lovrer value of an area 
under cu l tu rab le waste land in Ghatampur block was (1.44 
per c e n t ) , 
Fallow Land 
The t o t a l area under fallow land in the d i s t r i c t was 
37,432 ha. (7.54 per cent) to the t o t a l reported area for 
the corresponding per iod . An aroa of 2,974 hao (11 ,,03 per 
cent of land i s kept fallow in Bilhaur block. In an ano-
the r s e t of five blocks shows an extent of fallov/ land 
between 3,722 ha. (10.53 per cent) and 2,864 ha. (9.39 per 
cent ) in Maitha, Shivrajpur , Derapur, Rasulabad and Kakwan 
b locks , a group of s i x block possessed the fallow land 
7 to 8 per cent . Four blocks have the fallow land area 
ranging from 4 to 6 per cent . The lowest land kept as 
fal low amounted t o 1,224 ha. was found in Rajpur. Table 
2.1 show tha t a t o t a l of 57,551 ha. (11.59 per cent ) land 
remained waste land and cu l tu rab le waste land in Kanpur 
Dehat d i s t r i c t during the period under cons ide ra t ion . In 
a s c i e n t i f i c era with modern a g r i c u l t u r a l technology i t 
i s no longer necessary to keep land as follov>;o 
40 
Net Sown Area 
The extent of net area sown in decreased with the 
presence of waste lands, culturable waste and fallow land 
in the district. Table 2.1 shows the extent of variation 
in net sown area from 11,221 hn. (59-7'1 jx^ r cent) in Kalcwan 
to 42,070 ha. (82,06 jxir cent) in G'hatampur blocks. The 
blocks put under the first lower range of five blocks 
(61.80 per cent to 64,73 per cent) are Maltha, Shivrajpur, 
Rasulabad, Chaubepur and Bilhauro An another set of five 
blocks comes v/ithin the range of '70.39 per cent to 75,88 
per cento A third group of blocks belongs to the range 
between 77ol8 and 81o74 per cent are nansely, Amraudha, 
Malasa, Bhitargaon, Sandalpur and Patara. 
Double Cropped Area 
Fig. 2o2 shows, that there is a larger concentra-
tion of double cropped area in different blocks of district 
of Kanpur Dehato The extent of double cropped area to some 
extent is in conformity with the fertility of soil and the 
better provision of irrigation facilities in different 
blocks. The largest amount of area brought under culti-
vation as double cropped area recorded in Shivrajpur 
(39,52 per cent) lying in the Bilhaur plain which possesses 
better canal and tubewell irrigation facilities. It is 
evident from Table 2.1 that a high percentage of double 
41 
Table 2.2: Extent of Double Cropped Area in Kanpur Dehat. 
Name of 
DeveloiDment 
B lock 
Ghatampur 
P a t a r a 
B h i t a r g a o n 
Amraudha 
Raj p u r 
M a l a s a 
Akba rpu r 
M a l t h a 
S a r w a n k h e r a 
D e r a p u r 
R a s u l a b a d 
J h i n j h a k 
S a n d a l p u r 
B i l h a u r 
C h a u b e p u r 
Kakwan 
S h i v r a j p u r 
D i s t r i c t ' s 
T o t a l 
Gross 
c u l t i v a t e d 
l a n d 
( i n h a . ) 
4 8 , 8 5 5 
2 9 ,6 84 
3 3 , 1 6 2 
3 3 , 3 1 7 
3 3 , 3 5 1 
3 1 , 0 3 0 
2 8 , 3 6 0 
3 1 , 1 3 9 
3 1 , 4 5 1 
2 2 , 8 5 6 
2 7 , 6 0 7 
2 3 , 3 3 5 
2 2 , 2 7 1 
2 7 , 1 4 7 
1 8 , 6 2 7 
2 5 , 7 8 5 
2 1 , 3 5 9 
4 , 9 0 , 2 2 8 
Area sown 
more t h a n 
once 
( i n h a . ) 
6 , 7 7 7 
8 ,797 
7 , 4 1 1 
5 , 5 8 1 
7 , 3 4 6 
7 , 7 4 3 
8 ,560 
9 , 2 4 1 
1 1 , 5 0 7 
4 , 9 1 3 
6 , 9 0 1 
6 , 1 6 5 , 
5 , 1 8 8 
9 ,694 
5 ,82 6 
8 , 5 5 8 
8 ,442 
1 , 2 9 , 5 4 8 
P e r c e n t a g e of Are< 
sown more t h a n 
o n c e t o t h e g r o s s 
c u l t i v a t e d a r e a 
1 3 . 8 7 
2 9 . 6 4 
2 2 . 3 5 
1 6 . 7 5 
2 2 . 0 3 
2 4 . 9 5 
3 0 . 1 8 
2 9 . 6 6 
3 6 . 5 9 
2 1 . 5 0 
2 4 . 9 9 
2 6 . 4 2 
2 3 . 2 9 
3 5 . 7 1 
3 1 . 2 8 
3 3 . 1 9 
3 9 . 5 2 
2 6 . 4 3 
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cropped area (with the exception of block Shivrajpur) falls 
in Bilhaur (35.71 per cent), Kakwan (33,10 per cent), 
Chaubepur (31.28 per cent), and Sarwankhera (36.59 per 
cent) of the district. The extent of double cropped area 
varies in the block of Dhitargaon from (22.75 jxsr cent to 
29,66 per cent in Maitha block) respectively (Table 2.8.), 
The Amraudha and Ghntainpur bloclcs registered a lowest 
amount of land as doubled croppt>d area between 16,7 5 per 
cent and 13 ,,87 per cent respectively. Most of tlie area of 
these blocks confines in Yamuna ravines which is charac-
terised by poor fertility of soil and inadequate irrigation 
facilities, 
CROPPING PATTERN 
Cropping pattern of an area refers to the area 
brought to raise the crops at a given point of time. For 
this purpose, statistics of magnitude of area recorded and 
maintained denote the cropping patterno The cropping pattern 
differs from one region to another region, both in space 
and time. The cropping pattern in an area and changes 
there in depend upon the farmer's decision under the 
frame of prices and the government's policies in the time 
perspective. Those factors which do not change much are 
soil characteristics and the climate, altliough they vary 
from region to region. All of these factors in a combined 
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form influence the nature of crops grown* 
Before analysing the cropping pattern of the Kanpur 
Dehat, it would be significant to preface this study with 
some basic ideas about the crops, their sowing and harvest-
ing seasons. There are two main crop seasons in Uttar 
Pradesh i.e., Kharif or the season of summer crops, and 
the rabi or the season of winter crops«, Therefore, sowing 
in the district in Kharif season begins generally with the 
end of the mansoono As the southwest mansoon sets in the 
state in mid-June, while the rabi'season sowings start 
with the beginning of cold weather season by the end of 
October and extend to early November as the mansoon has 
reducedo The food crops grown in Kharif seasons are : rice, 
jowar, bajra, maize green gram (moong) black gram (Urd), 
groundnut sesame (til) and sugarcane. All of these crops 
require a high temperature and plentiful supply of watero 
The crop sown in rabi season are : what, barley, gram, pea 
and potatoo All of these crops require cool v/eather and 
moderate supply of watero 
In order to study the cropping pattern in the Kanpur 
Dehat during the period 1984-85 to 1985-87 an attempt has 
been made to consider the crops grovm in almost all the 
blocks of the district. The crops considered can be cate-
gorised as follows : 
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lo CEREALS - Paddy(Rice), what, barley, jowar, bajra 
and maize; 
2. PULSES - Pea, arhar, blackgram (Uard), green gram 
(moong), gram and lentil; 
3o OILSEEDS - Linseed, sesame, groundnut and mustard; 
4» CASH CROPS - Sugarcane and potato 
Table 2,3 and Fig. 2,3 show the total area under 
different categories of crops. It is evident from Table 2,3 
that cereals occupy 3,14,050 ha, (66c74 per cent), pulses 
110,779 ha„ (23.55 per cent), oilseeds 31,052 ha, (6o6G 
per cent) and cash crops 14,600 hao (3,11 per cent) in the 
district of Kanpur Dehat, 
Rice/Paddy (Cryza sativa) 
It is the second cereal crop to occupy the largest 
area- among the crops sown in Kharif season. Different varie-
ties of rice are grown in the district. Depending upon the 
Sov^ ing practices, a distinction in rice cultivation can be 
made, A variety of dhan or early paddy is sown by following 
the broadcasting practice* and the jarhan is raised at a 
fresh instance in a nursery and later on it is transplanted 
in the field. The early variety of rice is sown with the 
on set of mansoon and is matured to be harvested by the 
end of September or early October, A variety of Jarhan 
is planted in the nursery with the onset of mansoon, where 
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it takes 15 to 20 days to be able for transplantation with 
the mansoonal rain then the fields are well soaked by 
now, therefore, the plants are transplated into the fields 
from the nursery where then can well establish themselves 
thereo The tracts of land preferred for the cultivation of 
late rice are devoted for the finer varieties and for dhan. 
the coarse and varieties of low grades. 
On an average during the period of 1984-85 to 1986-87 
rice was cultivated an 16., 54 per cent of land out of the 
total cropped area of the district. On a blockwise basis 
there vrere two blocks of Sarwankhera and Kakwan in the 
district in which rice cultivated area shared 30o97 and 
29o47 per cent respectivelyo There were ten other blocks 
namely, Rajpur (6.15 per cent),, Ghatnmpur (6„75 per cent), 
Amr-audha (6o96 per cent), Bilhaur (7.45 per cent), Derapur 
(llo43 per cent), Sandalpur (11„85 per cent), Malasa (14,08 
per cent), Chaubepur (16c,25 per cent), Jhinjhak (16,97 
per cent) and Bhitargaon (17.42 per cent) shared rice cul-
tivation in the order describedo In an another set of 
five block of namely. Maltha, Patara, Akb-irpur, Rasulabad 
and Shivrajpur the area under rice ranged between 2Go 66 
and 23,87 per cent (Table 2o3)„ 
Wheat (Triticum aestivum) 
What is a most valuable among cereal crops, but at 
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t h e same time I t i s cons ide red t o be an expens ive c r o p . 
Because i t needs a f e r t i l e and \vell d r a ined s o i l and good 
8 management p r a c t i c e s . What i s u s u a l l y sown du r ing the months 
of October-November on t h e land which has been tho rough ly 
t i l l e d , and i s h a r v e s t e d a t the end of March or wi th the 
beg inn ing of Apri l« In p a r t of t he d i s t r i c t of Kanpur Deha t , 
wheat i s a p r e f e r r e d c rop of r a b i s e a s o n . In a r e a s where the 
s o i l i s very r i c h wheat i s g e n e r a l l y c u l t i v a t e d on t h e f i e l d s 
from which e a r l y paddy,, jowar or b a j r a has been h a r v e s t e d . 
Dur ing the pe r iod 1984-85 t o 1986-87 v/heat occupied about 
3 0 par cen t of t h e e n t i r e c u l t i v a t e d a rea of the d i s t r i c t . 
The v a r i a t i o n s of a rea under wheat i n d i f f e r e n t b locks 
range from 18,,68 per cen t i n Rajpur to 3 6.11 per c e n t i n 
S h i v r a j p u r b l o c k s . In o the r s i x b locks tlie s h a r e of wheat 
cropped a rea ranged from 20 to 29 per c e n t . These b locks 
a r e namely, Amraudha (20.42 per c e n t ) , Ghatampur (22 .43 
per c e n t ) , Malasa (23 .95 per c e n t ) , Sandalpur (2S„15 per 
c e n t ) , Derapur (27 ,60 per c e n t ) , and Jh inkhak (29,63 per 
c e n t ) o In the remain ing nine b locks wheat c u l t i v a t e d over 
an a r ea which ranged from 30 to 3 6 per c e n t . Th(;:;e b locks 
a r e : B i l hau r (30o54 per c e n t ) , Akbarpur (31 ,91 }?er c e n t ) , 
P a t a r a (32„71 per c e n t ) , Bh i ta rgaon (32 .84 per c e n t ) , 
Rasulabad (33o21 per c e n t ) . Maltha (35 ,16 per c e n t ) , S a r -
wankhera (35,53 per c e n t ) , Chaubepur (35,66 per c e n t ) , 
Kakwan (35.92 per c e n t ) and Sh iv ra jpu r (36 .11 per c e n t ) 
( T a b l e 2 „ 3 ) o 
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Barley (Hordeum vulgar®) 
Barley is grown in almost all parts of the district. 
It requires less irrigation and is usually sown just after 
the harvest of paddy„ Barley is generally sovm as a single 
crop and in some areas in association with another cropo 
Barley occupied an area of 19,849 ha „ (4o21 y^v cent) in 
Kanpur Dehat. The percentage of area under barley in indi-
vidual block was relatively high being 6„43 per cent in 
Ghatampuro A group of seven blocks namely, Malasa, Amraudha , 
Patara, Rajpur, Derapur, Sandelpur and Bhitargaon recorded 
an area under barley v/hich ranged from 4„63 pxsr cent to 
5o71 per centc In the remaining nine blocks, the area -under 
barley ranged from lo85 per cent to 3o72 par cent (Table 2,3), 
Jowar (Sorghum vulgare) 
Among the kharif staple crops jowar is of next impor-
tance ,= Jov/ar is the crop vrhich constitutes poor man's diet 
and an excellent fodder far cattle„ It is grovm in association 
with Arhar, In Kanpur Dehat jowar was cultivated on 16,145 
ha o of lando The Ghatampur bloclv devoted a liighest area 
under this crop v;hich accounted for 15,17 yx^ r cent of 
the total cropped area,, The other five blocks noted as 
significant for the cultivation of jowar were, namely, 
Patara (7.07 per cent), Chaubepur (7„G5 f>er cent), Malasa 
(8ol0 per cent), Amraudha (9,, 01 per cent) and Bhitargaon 
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(9«44 per cent)„ In an another group of nine blocks the 
cultivation of jowar ranged in between 3,23 per cent and 
5e97 per cent respectively (Table 2.3)» 
Bajra (Penniselum typhoideum) 
Bajra occupies the importance equal to that of jowar. 
This crop is cultivated in almost all the blocks of the 
districto Bajra covered an area of 3„85 per cent during the 
study period (1984-85 to 1986-87) (Table 2). Five blocks 
reported ^ high percentage of area under bajra. These can 
be recognised with the name of Rajpur (,llo31 per cent), 
Amraudha (lloOl per cent). Sandal pur'(9<,27 per cent), Derapur 
(8o80 per cent) and Jhinjhak (7.1 per cent). A set of two 
blocks of Malasa and Ghatampur registered an area of 5o62 
per cent and 3o23 per cent respectivelyo In the remaining , 
ten blocks of the district, bajra shared a cultivated 
area 2o53 per cent in' Akbarpur and 0o25 per cent in Shivraj-
pur blocks (Table 2^3). 
Maize (Zea mays) 
Maize as an important crop is cultivated in three 
blocks of namely, Bilhaur, Chaubepur, Shivrajpur of the 
districto This crop sustains a healthy grov/th and flourishes 
well on the higher lands with fertile soil and plentiful 
supplies of manureo As it matures early, therefore, is 
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affected less by an early cessation of mansoon rains. Its 
growth is restricted in the events of heavy rain mainly 
between the period of middle of August and middle of Septem-
9 
ber.' Maize as a cereal crop covered area of 721 ha, (6.39 
per cent) in Kanpur Dehat district. 
The area under maize is confined in an scattered form 
along the banks of Ganga in four blocks (Table 2.3). Other 
blocks of the district show an area under maize in order 
of :'Maltha (11,88 per cent), Rasulabad (10,55 per cent) and 
Jhinjhak (8o03 per cent). In the southern parts of the 
district where there are limited irrigation facilities and 
the Yamuna ravines are pre dominent, the area under maize 
v-ultivation is very low for example in the blocks of Rajpur 
(0„25 per cent) and Amrnudha (0„69 per cent). 
PULSES 
As regards the c u l t i v a t i o n of pu l s e s , the area under 
them for example, in Rajpur block they occupied an area of 
29,660 ha, (45,25 per c e n t ) , which was the l a r g e s t area 
sown to pulses in a s ing le block in the e n t i r e Kanpur Dehat 
(with a t o t a l area of 47,04,81 ha, under pulse c r o p s ) . The 
area under cul t iva t ion- of pulses in other blocks ranged 
betv/een 30T22 and 39,68 per cent in the blocks of Sandalpur 
Malasa, Ghatampur and Amraudha in the d i s t r l c t o In s i x 
blocks area under pulses ranged from 16ol9 per cent to 
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24ol7 per cento In the remaining six blocks the share of 
pulses in the cultivation less than 14 per cento Different 
pulse crops constituted the share were gram, arhar, green 
gram, black gram, pea and masur. At the entire district the 
level of total cropped area for gram was 12.11 per cent, 
pigeonpea 3o25 per cent, pea 3,47 per cent, black gram 2,85 
per cent, both masur and green gram (moong) 0,10 and 0,39 
per cent respectivelyo For individual pulse crop the details 
were as follows : 
Gram (Cicer arientinum) 
Gram is an important rabi crop. The area of its 
cultivation has increased in the district due to its 
cultivation in double cropping system which is generally 
sown in association with pea. Farmers prefer to sown gram 
on the field from which the p/addy has boon harvested. 
During the years 1984-85 to 1986-87 the area under gram 
constituted as 13,04 per cent in Kanpur Dehat. In indivi-
dual blocks of the district the cultivation of gram varied 
from 4o32 per cent in Shivrajpur to -26088 per cent in 
Ghatampuro 
Peas (Pisum arvense) 
In order to rank, the peas stands a second crop. 
Peas acquired an area of 3o47 per cent in the entire 
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district. As this crop is sown to be gold out as green peas, 
it needs a proper care. There are three important blocks 
of Rajpur, Sandalpur and Malasa where peas occupied a highest 
area to be sown under it 14.51, 9.42, and 9o25 per cent 
respectively. An another set of five blocks, namely, Bhitar-
goan Derapur, Jhinkhak, Amr.Tudha, and Patara where the C U I T 
tivation of peas ranged 2o60 per cent to 4„98 per cento In 
remaining nine blocks the ar^ -a under peas - ranged only 
0.15 per cent to lo96 per cent (Table S'3)o 
Arhar/Pegionpea (Cajanus indicus) 
Next in importance among pulses is arhar, which occupied 
3o43 per cent of land in the districto Arhar is a long 
duration crop and stands in the field since the sowing of 
kharif crop and is harvested with the rabl season crops 
and thus this crop altogether may occupy the field 6-10 
regular monthSo It is usually sown in association with jowar 
or bajra, the later crop is harvested by the end of November 
or early December, leaving its stems in the fieldo In the 
five blocks of the district, area under arhar was in order 
of : Amraudha (6o96 per cent), Ghatampur (6o29 per cent), 
Rajpur (5.30 per cent), Malasa (4o44 per cent) and Derapur 
(4o20 per cent)o The remaining fourteen blocks possessed 
an area under arhar in between 3„97 per cenh in Sandalpur 
and lo27 per cent in Kakv;an (Table 2c3), 
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Urad/Black gram (Phaseolus mungo) 
Urad shared an area on an average 3^05 per cent in 
Kanpur Dehat, Whereas in the individual blocks namely, 
Rajpur and Amraudha registered an area of 10,49 per cent 
and 5»15 per cent respectivelyo In an another set of four 
blocks the share of area stood as : Patara (3,88 per cent) 
Ghatampur (3,14 per cent)o In other eleven blocks the 
mlniinum and maximum range v;as recorded in Kakwan (0,21 per 
cent) and Jhinjhak (2,,90 per cent) (Table 2,3), 
OIL SEEDS 
The oil seeds occupy a total of 6o60 per cent area 
in Kanpur Dehat district. Oil seeds are grown for domestic 
use. The largest percentage of area was lOoSO in Derapur 
block, whereas, the lowest 3o81 in Sarv;ankhera block. Mustard 
constituted the largest share among the oil seeds crop and 
covered an area of 5,, 02 per cent. Other oil seeds are grown 
with a negligible area are : linseed til and groundnut 
(0o04, Ool5 and 0o35 respectively) Table 2o3, Oil seeds 
cultivated over an area can be seen from Fig. 2,3 
Mustard/Lahi (Brassica compestris) 
Mustard is one of the main oil seeds crop gro\m in 
the study area, A set ofi four block shov/s a largest share 
under mustard crop and which are namely, Jhinjhak (10.46 
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per cent) Derapur (lDo46 per cent), Sandalpur (9ol7 per 
cent) and Bilhaur (7«69 per cent) of the cropped area. An 
another set of eight blocks, the cultivation of mustard 
shared in between 5,11 and 6o70 per cent„ Those are namely. 
Maltha Rasulabad, Akbarpur, Raj pur, Bhitargoan, Malasa 
Chaubepur and Amraudha, A third set of five blocks fall 
within the range of 4,58 to 3,56 per cent respectively, 
(Table 2,3) brought under the cultivation of mustard, 
CASH CROPS 
The two crop of potato (Solanum 'tuberosum) and 
Sugarcane (Saccliarum officinarum) were considered to be 
the cash crop. They altogether occupied 15,600 ha, of the 
cropped area. It is evident, that in three blocks v/hich 
shared land under cash crops namely, Bilhaur (12„69 per 
cent), Shivrajpur (7,74 per cent) and Chaubepur (4,43 per 
cent) respectively were significant. Next fourteen blocks 
the cultivation of cash crops ranged between 3,89 per cent 
(in Bhitargaon) and 1,44 per cent (in Raj pur block) 
Table 2,3, 
Siiggrcane (Saccharum officinarum) 
Sugarcane is a valuable crop since it provides cash 
and forms a part of food of the farmer. It covers 
an area of 1.27 per cent of the gross area sown, Bhitargqon 
block of the district registered highest area of 3,51 
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per cent. The soils of this bloclc are most suited for 
the cultivation of sugarcaneo A group of nine blocks forms 
a second largest chunk of area. They are namely, Jhinjhak 
(lo09 per cent) to Sandalpur (lo05 per cent)„ Remaining 
seven blocks cames Maiths, (0o98 per cent) and Shivrajpar 
(0o43 per cent) Table 2»3 
Potato (Solanum tuberosum) 
The area under potato cultivation attained the highest 
rank as compared to the sugarcane in the district (lo84 per 
cent)o In the northern parts of district, the cultivation 
of potato has a higher concentration, because of the latest 
methods of its cultivation, and storage facilitieso The 
blocks where there is a largest area under potato culti-
vation are : Bilhaur (12o53 per cent), Shivrajpur (7,31 
per cent) and Chaubepur (3,28 per cent)o In five blocks 
the potato cultivation ranged from 2o57 psr cent (in Kakwan) 
to lol7 per cent (in Derapur block). The remaining nine 
blocks the percentage of area under potato cultivation 
ranged below loOO per cent (Table 2o3)c 
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but it also gives rise a lot of practical difficulties. 
After a thorough discuss ion/ it was generally agreed that 
the yield per acre may be considered to represent the agri-
cultural productivity in a particular region, and that 
other factors of production be considered as the possible 
causes for the variation while comparing it with the other 
regions, 
Horring defines the term productivity (efficiency), 
that it is generally used rather broadly to denote the ratio 
of output to any or all the associated inputs, in real term, 
7 
Pandit , has stated productivity in these words that the 
productivity (efficiency) in economics is defined as the 
output per unit of input the art of securing an 
increase in output from the same input or of getting the 
same output from a smaller input. He further suggests, that 
the any increases in productivity, whether in industry 
or agriculture, is generally the result of a more efficient 
use of some or all of the factors of production, viz., land, 
labour and capital. According to saxon basically, produc-
tivity is a physical relationship between output and the 
input which gives rise to that output. Reeds has raised 
a number of questions v/hile considering the measurement 
of crop productivity as the problems that, "one must 
recognize that it is extremely difficult to develop a 
universal definition and standardized means of measurement 
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as cultural practices differ so widely from one country 
Q 
to another and from one part of one country to another". 
There are different other concepts of agricultural 
efficiency and still more ways for computing it. The Inter-
national Commission on Agricultural Typology seized the 
problem, and the chairman of the commission. Professor 
Kostrowickl , attempted the problem and send a question-
naire to over 100 scholars which embodied the following 
two questions : 
1, What methods of measuring intensity of agriculture 
should be applied in typological studies of various 
orders'^  
2, What methods of measures and indices should be used to 
define land, labour and capital efficiency of agricul-
ture in typological studies of various orders ? 
About fifty geographers from all over the world 
.responded and suggested various approaches to the measure-
ment of agricultural intensity and efficiency, some of 
the opinions of them are given in Appendix . The chairman 
of the Commission while commenting on different approaches 
pointed out, that a special study was needed which may 
taste various methods and techniques to be used in the 
studies of various scales. 
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The measures of agricultural efficiency so far have 
been looked, at from different points of view such as 
efficiency of land, labour and capital. These are the 
best known partial efficiency measures. The partial effi-
ciency measure considers the•relation of single input or 
a group of inputs to the total output or to a part of 
(yield per hectare), output man per hour, output per unit 
of capital etc. 
Agricultural Efficiency of Land 
Agricultural efficiency measured on the basis of land 
which is the most permanently fixed out of the three conven-
tional categories of inputs (land, labour and capital), and 
in recent years it has assumed a special importance with 
an enormous increases in population. Land on a regional 
or an unit basis expresses the yield of crops in terms of 
output, and from a national point of view, it is desi-
rable to secure the employment of a greatest number of 
persons. The efficiency of land is of primary importance 
as a determinant of the total level of food and agricul-
11 tural production in a region. Raising the efficiency 
of land, however it does not mean only raising the yields 
of individual crops. It encompasses the whole output of 
a farm or of a country in relation to the total area of 
farm land, may be raised also by changing the pattern of 
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production toward more intensive systems of c u l t i v a t i o n 
or towards higher value crops. The ef f ic iency of land may 
be increased by r a i s i n g mul t ip le crops in a year on the 
same land as the farmers of Japan, China (Taiwan) or United 
Arab Republics are doing. I t may be increased a lso by pro-
g res s ive ly changing land from low value crops to high value 
c rops . 
Before measuring the e f f ic iency in a g r i c u l t u r e a 
d i s t i n c t i o n must be made between crop output in terms of 
c a l o r i e s (or some o ther measurement of food values) and 
in terms of money vallue, 
Quantumn of crop output be changed according to the 
change in cropping pa t t e rn in the l i g h t of r e l a t i v e p r ices 
of ce rea l s and potatoes p reva i l i ng in the market. Again 
s h i f t i n g of land from main crop potatoes to ea r ly season 
pota toes or to luxury vegetables may well increase i t s 
e f f i c i ency in money terms, but w i l l almost c e r t a i n l y reduce 
i t in terms of c a l o r i e s . 
In developing countr ies of the world where the re i s 
a dense and fast-growing population and the food remains 
in shor t supply, the foremost need i s to maximise the 
12 
volume of the t o t a l output in terms of c a l o r i e s . 
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Agricultural Efficiency of Labour 
Whereas, the efficiency of land is of primary impor-
tance as a determinant of the total level of food and 
agricultural production, the efficiency of labour is mainly 
important as determinant of the income of the population 
engaged in agriculture. The efficiency of labour is some 
what more complex aspect than the efficiency of land. 
Labour efficiency measures the income of the population 
engaged in agriculture, and can be assessed in terms of 
output per worker. It take into account the labour which 
contributes to agricultural production, not only that is 
used directly from the value of output in order to determine 
13 the net contribution of the agricultural sector. 
The examination of labour efficiency in agriculture 
has two important aspects. Firstly, labour efficiency 
.profoundly effects the national prosperity i.e,, the 
national income; Secondly, it principally determines the 
14 
standard of living of the agricultural population. 
National prosperity in the economic perspective Is largely 
synonymous with the high output per man hour. Therefore, 
if a country is intended to increase its prosperity it 
needs j (i) to encourage technical assistance and impro-
vements to the labour population, which help to increase 
productivity in the agricultural economy, and (ii) to 
stimulate a continual transfer of labour on fann but 
68 
also that indirectly off the farm in producing the materials 
15 
and services which are used in agricultural production. 
Labour input may be (expressed as the total number of per-
sons in labour force or, in order to take into account the 
intensity of labour, as the man-hours worked in agriculture. 
Similarly, the total agricultural output may be taken as 
the gross farm output not only of seed and feed, to avoid 
double counting as is done far production indices or it 
may be taken as the value added by labour and other factors 
in the agricultural sector i.e., the value of fertilizers, 
pesticides, fuels and other input from outside the agri-
cultural sector is substracted from low productivity (effi-
ciency) to high efficiency regions, so far as raising the 
farmers standard of living is concerned, there are two 
ways, either he may be paid more than the prevailing regional 
prices far a given amount of work or the steps can be 
encountered to rise his output e.g., efficiency from the 
same resource output per man can be improved in the agri-
cultural economy. The other measures include : (i) by 
giving each farm worker more land and livestock to look 
after, and (ii) by making each unit of land and livestock 
capable of yielding a bigger output. 
Efficiency of Capital in Agriculture 
Efficiency measures of capital in agriculture are 
particularly complicated to compute and difficult to 
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interpret. This is largely because of the diversity of 
fonns in which capital is being utilized in agricultural 
production - for land purchase or land improvements/ 
reclamation, drainage, irrigation, farm buildings, mecha-
nical power machinery and implements, livestock, feeds, 
17 
seeds, fertilizers, crop protection chemical etc. 
Differences in the effective time dimensions far these 
alternative forms are of paramount importance in determin-
ing the efficiency of capital, V/hereas, expansion of the 
area or improvement of the quality of available land i.e., 
land through irrigation or drainage works. Measurement of 
agricultural efficiency depend upon conceptually consistent 
measures of aggregated agricultural output and inputs in 
efficiency studies includes the resources committed to 
agriculture by the farmers. These inputs are subjected to 
control by the decisions of the farmers under the frame 
work of government's polices. And these inputs may be 
classified as labour and tangible capital (including inter-
mediate products which are purchased annually from the 
non farm sources, such as fertilizer, and processed feed 
and seed). Land, building, machinery, pesticide, livestock 
and purchased production services are tangible capital, 
inputs, A wiseful selection of inputs mainly determines 
the increases in agricultural efficiency depending upon 
the qualities of inputs in relative sense, the techniques 
and skills which they are utilized in production process. 
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Profo Stamp , while attempting to measure crop 
productivity per unit area of land emphasized that the 
areal differences in efficiency are.the result of natural 
advantages of soil and partly of farmin'g efficiency. Farming 
efficiency, refers to the properties and quality of various 
inputs, the manner in which they are combined and utilized 
in production process. 
Approaches to the Measurement of Agricultural Efficiency 
The measurement of agricultural efficiency is a 
difficult task as it involves an evaluation to establish 
a relationship between input and output in the crop produc-
tion process. The right choice and selection of inputs 
itself is a complex aspect which determines the farming 
efficiencyo 
19 Stamp (1958) , while attempting to measure crop 
efficiency per unit area emphasized that the areal differen-
ces in agricultural efficiency are the results partly of 
farming efficiencyo Farming efficiency refers to the pro-
perties and qualities of various inputs, the manner in 
which they are combined and utilized for production and 
the effective market demands for the outputs A number of 
attempts have been made to measure agricultural efficiency 
in India and in other countries of the v;orldo 
20 Ganguli (1938) in his study of the Ganga valley 
initiated a theoretical discussion for computing the 
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agricultural efficlencyo Firstly, he took into account an 
area under a crop 'A' grown in an areao The area under the 
crop concerned can be expressed as a proportion of the total 
cropped area under all the selected crops„ Secondly, he 
tried to obtain an index number of yieldo That index is found 
by dividing the yield per hectare for the entire region as 
the standard. The yield of crop may be expressed as a per-
centage, and the percentage may be regarded as the index 
number of the yieldo Thirdly, the proportion of the area 
under crop 'A' and the corresponding index number of yield 
were multiplied» 
There are two advantages which-are apparent by using 
this method, ioe., (a) a relative importance of the crop A 
in that unit of study is assessied as indicated by the pro-
portion of the cropped area which is under A, and (b) the 
yield of the crop 'A' in comparison to the regional standard,, 
The product thus obtained indicates actually an index of the 
contribution of crop 'A' to the efficiency of the unit 
consideredo 
21 
For determining agricultural efficiency Kendall (1939) , 
applied a method of 'ranking co-efficient' considering the 
yield of some important crops. 
The British Medical Association carried out an exhaus-
tive enquiry on the basis of available food intake statistics 
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and published a table to show the caloric intake among 
adults from 2,100 calories a day for a woman in sedentary 
occuiDation to 4,250 calories a day for a man engaged in 
active mannual work. For children, the desirable intake is 
calculated as 800 calories a day, for infants under one 
year, and to 3,500 calories for teenage boy. Taking into 
consideration the age structure of population, the range 
of occupation, the weight and height of the people living 
under climatic conditions of north western Europe, the 
average comes to 2,460 calories a day or 9,00,000 calories 
per yearo Stamp, called it as a 'Standard Nutrition Unit' 
(SNU)o 
22 
Hirsch (1943) has suggested 'Orop Yield Index' as 
the basis of productivity measurement. The index expresses 
the average of the yields of different crops on a farm or 
in a locality relative to the yield of the same crops on 
23 
another farm in a second localityo Zobel (1950) attempted 
to determine the labour productivity which he considered 
as the ratio of total output to the total man-hours 
resulting in output per man houro That can be expressed 
as 
TC = f (P. L) 
where 
X = productivity of labour 
P = production, and 
L = Labour utilized. 
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a number of phases which extended over from 1866 and 
1960. 
28 Mackenzie (1962) , has measured the ef f ic iency of 
production in Canadian a g r i c u l t u r e by using a coe f f i c i en t 
29 of output r e l a t i v e to input . Oommen (1962) while working 
out the trends of product ivi ty in a g r i c u l t u r e of the s t a t e 
of Kerala in India has measured produc t iv i ty on the bas is 
of y ie ld per acre» 
The Indian Society of Agr icu l tura l Economics, cons i -
dered the problem of crop product iv i ty measurement and 
published a s e r i e s of a r t i c l e s under the broad head ' 
'Regional Variat ions in Agr icul tura l Development and Pro-
d u c t i v i t y ' in the Socie ty ' s Journal - Indian Journal of 
30 Agr icu l tura l Economics, 1964. Among the con t r ibu to r s 
Chater j i and Maitreya (1964) determined the leve ls of 
a g r i c u l t u r a l development and product iv i ty during the period 
1950-51 to 1957-58 in the s t a t e of vrest Bengal, tal-cing into 
cons idera t ion only two pr inc ip le crops of r ice(from the 
food crops) and ju te (from the cash crops)o They u t i l i z e d 
the acre yie ld f igures for t h i s purpose. 
32 Spare and Deshpande (19 64) t r i e d to re f ine fur ther 
the Kendal l ' s ' ranking coef f i c i en t method' by giving 
weightage to the area under d i f f e r e n t c rops . They used the 
'weighted average of ranks ' instead of the simple average 
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of ranks which incorporates the proport ion of crop area 
to the t o t a l area of the d i s t r i c t . In order to assess the 
weighted ranks , the ranking pos i t ion of a crop i s mul t ip l ied 
by the magnitude of i t to the t o t a l cropped a r ea . For 
example, an enumeration un i t 'A* wheat ranks 5 on the 
basis of y i e l d , and wheat occupies 33 per cent of the t o t a l 
cropped land; jowar ranks 3 and i t occupies 16 per cent of 
the area ; r i c e ranks 4, and i t occupies 30 per cent of 
the t o t a l cropped lando Thus, the weighted average of ranks 
of d i f f e r en t crops would be : (5 x 33) + (3 x 16) + (4 x 30) = 
330 divided ,by the sum of the weights as 333/79 = 4 .21 . Thus, 
the Kendal l ' s ranking coef f ic ien t would be worked out as 
follows : 
5 + 3 + 1 2 = 1 2 divided by the number of crops 
taken in cons idera t ion as : 12/3 = 4, 
33 Garg (1964) worked out the trends in a g r i c u l t u r a l 
development with respect to t o t a l cropped a rea , gross i r r i -
gated area and food grain production in the tv;o d i s t r i c t 
of Ut tar Pradesh v i z , Gorakhpur represen t ing the eas te rn 
region and Meerut from the western region and produc t iv i ty 
by assess ing acreage , production and average y ie ld per acre 
of th ree important crops , viZo, r i c e , wheat and sugarcane. i 
This study which extends over 1951-52 to 1960-61 covers 
the F i r s t and Second Five Year Plan per iod . 
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34 Gopalkrishnan and Rainkrishna (1964) have taken 
Andhra Pradesh (1) to measure the degree of variations with 
respect to (a) agricul tural output per acre (Rs.), (b) 
output perhead of agricultural population (Rs.), and (2) 
to account the causes of variations in each to twenty 
d i s t r i c t s of the s ta te during 1959-60, The variables re la -
t ing to the level of output per acre were selected as 
follows : 
i) normal level of r a in fa l l , 
i i ) percentage of area under i r r iga t ion , 
i i i ) percentage of current and old fallows, 
iv) percentage of l i t e racy , 
v)- percentage of population in agricul ture , 
vi) intensity of cropping, 
v i i ) percentage of gross value other than foodgrains 
and fodder, 
v i i i ) the percentage of area under.al l crops excluding 
fooder and foodgrains. 
ix) density of agricultural population per acre . 
Dhondyal (1964) has measured variat ions in agricul-
tu ra l development and productivity to assess the role of 
c red i t , intensive crop in terpr ises , and the influence of 
i r r iga t ion water during 1962-63 to select three represen-
t a t ive d i s t r i c t s from the three regions of Uttar Pradesh, 
I ACCNo. •*» 77 
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S a n c h e t y (1964) e x a m i n i ^ * l * ! g ^ ^ f o d u c t i v i t y o f 
p r i n c i p a l c e r e a l s i n d r y a r e a s o f t h e R a j a s t h a n s t a t e by 
c o n s i d e r i n g t h e a v e r a g e s o f l a s t two t r i e n n i u r a s 1956-57 t o 
1 9 5 8 - 5 9 and 1 9 5 9 - 6 0 t o 1960-61 r e s p e c t i v e l y , and c h a n g e s 
o c c u r r i n g t h e r e i n . He t o o k s a v e r a g e y i e l d o f c r o p p e r a c r e 
a s t h e b a s i s o f p r o d u c t i v i t y a s s e s s m e n t . 
H o r r i n g (1964) has s u g g e s t e d , t h a t c o n c e p t o f 
e f f i c i e n c y i s n o t o n l y b a s e d o n . t h e s i n g l e r e l a t i o n s h i p 
b e t w e e n o u t p u t and i n p u t , b u t r a t h e r on t h e d i f f e r e n c e s 
be tween two o r more r e l a t i o n s h i p s v i z . , d i f f e r e n c e s i n t h e 
same a g r i c u l t u r a l r e g i o n o r s u b - r e g i o n as be tween s u c c e s s i v e 
i n t i m e and b e t w e e n s i m i l a r a g r i c u l t u r a l r e g i o n s i n d i f f -
e r e n t c o u n t r i e s o r r e g i o n s d u r i n g t h e same p e r i o d . I t may 
a l s o be p o s s i b l e t o make c o m p a r i s o n s be tween t h e t r e n d s 
o f e f f i c i e n c y f o r d i f f e r e n t p r o d u c t s , and d i f f e r e n t 
r e g i o n s of t h e n a t i o n a l economy o r b e t w e e n t h e a g r i c u l -
t u r a l r e g i o n s , and n a t i o n a l economy as a w h o l e , 
37 
E n y e d i (1964) w h i l e d i s c u s s i n g g e o g r a p h i c a l t y p e s 
o f a g r i c u l t u r e i n Hungary r e f e r r e d t o a fo rmua l f o r 
d e t e r m i n i n g an i n d e x o f a g r i c u l t u r a l p r o d u c t i v i t y : 
Y , T 
Y * T 
n n 
w h e r e , 
Y = t h e t o t a l y i e l d o f t h e s e l e c t e d c r o p i n t h e 
u n i t a r e a . 
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Y = the t o t a l y i e ld of the crop on na t iona l s ca l e 
n 
T = t o t a l crop area of the d i s t r i c t 
T = t o t a l crop area on na t iona l s c a l e . 
Enyedi 's technique is appreciable in the sense t h a t 
i t determines the p roduc t iv i ty index of an area with 
reference to na t i ona l l eve l c e r t a i n cases the p roduc t iv i ty 
index is influenced by the magnitude of the area under a 
p a r t i c u l a r ind iv idua l crop. Besides, when the d i s t r i c t 
y i e ld is less than the na t iona l y i e l d , i t s p roduct iv i ty 
37 index is higher than the na t iona l l e v e l . Yang (1965) , 
has i n i t i a t e d a method Crop Yield Index to measure the 
a g r i c u l t u r a l p roduc t iv i ty of farms by considering the y ie ld 
per hectare of the crops concerned and the magnitude of 
area devoted to the crop in the region . 
The Indian Society of Agr icu l tu ra l . S t a t i s t i c s , - organi -
zed a symposium on the t o p i c . Measurement of Agr icul tura l . 
P roduc t iv i ty for the 17th annual conference of the soc ie ty 
held a t J a ipu r in 1964, A number of research papers c o n t r i -
buted by d i f fe ren t scholars were publ ish ing in Soc ie ty ' s 
Jou rna l , Journal of the Indian Society of Agr icu l tura l 
S t a t i s t i c s , 1965. Khusro (1965) ^^ ^ has l inked assessment 
of p roduc t iv i ty with the output per u n i t of a s ing le input 
and output per u n i t of cost of a l l inputs in a g r i c u l t u r a l 
product ion. 
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39 Saran (1965) has applied Cobb-Douglas 'Production 
Function' approach for the measurement of p roduc t iv i ty . 
The common purpose of the function is to express input / 
output r e l a t i o n s h i p between severa l inputs and one output 
in the ag r i cu l tu ra l system. The function takes the following 
form J 
Y = A x j ^2 ^ 3 ^t ^n^ 
where, 
Xw" X-, X , X , . . . . n denote var ious inpu t s , l ike 
land, labour c a p i t a l asse t s and other working expenses. 
The values of b , c , d . , , , y represent e l a s t i c i t i e s of 
the respect ive inputs , 
40 Tambad (1965 and 1970) has adopted 'Crop Yield Index' 
as the basis for measuring a g r i c u l t u r a l p roduc t iv i ty . Accor-
ding to him"the purpose of t h i s method is to express the 
average y ie ld of various crops on a farm or in a region 
r e l a t i v e to the y ie ld of same crops on an another farm or 
in a second region. I t takes the form of an equation : 
n Yi 
52 ~ r - Ai 
Crop Yield i=l ^lo 
Index n 
C A i=l " 
Where, 
i = 1 , 2 , 3 , . . , , n are the number of crops considered in 
an un i t area or year^ 
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unmindful of the fact that in many instances the effective 
population which contributes towards agricultural efficiency 
is the rural population widely engaged in agriculture, 
45 
Clark and Haswell (1967) , made an attempt in this direc-
tion, and used a system in terms of kilograms of 'Wheat 
Equivalents' per person. In this scale total agricultural 
production is ex^ Dressed in terms of kilograms of 'economic 
wheat equivalents parson/annum. 
46 
Shafi, M. (1967) and applied Stamps 'Standard Nutri-
tion Unit* technique for measuring the efficiency of agri-
culture in India. He has considered the district as the 
areal unit, and considered all the food crops grown in India, 
47 
Bhati (1967) initiated a nev/ method for measuring agri-
cultural productivity i 
(i) I = «ISL. X 100 
^r 
where 
I = is the y ie ld index of crop ' a ' 
Yc[ = i s the a c r e ' y i e l d of crop a, in the component 
a rea l u n i t . 
Yj- = is the acre y ie ld of crop a in the e n t i r e 
region. 
( i i ) T. •'•^aca + ^^ "^ bcb + + ^^ncn 
Ei = 
Ca = Cb Cn 
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4 9 Sinha (1968) has adopted a s tandard Deviation 
'formula to determine a g r i c u l t u r a l e f f i c i ency in Ind ia , 
For t h i s purpose he se lec ted a l l rhe twenty-five major 
crops grown in the country tha t they were grouped in to 
c e r e a l s , pu l ses , o i l seeds and cash crops . The spec i f i c 
y ie lds ' pe;: hectare of crops considered were taken in to 
account . In case of money c rops , t h e i r monetary values were 
ca l cu l a t ed (in Rs,) per hectare by incorporat ing the whole-
s a l e market p r i c e s . F ina l ly , the s tandard scores were com-
puted and to give them weightage, these values were mu l t i -
p l i e d by acreage f igu res , i , e . , the area of c u l t i v a t i o n 
under the crops , 
5 0 Shafi (1972) attempted to modify Enyedi 's formula; 
wherein he has argued tha t the p roduc t iv i ty coe f f i c i en t of 
a p a r t i c u l a r crop may be in conformity with higher or 
lower y ie ld per hectare of t ha t crop in the d i s t r i c t r e l a -
t i v e to the na t iona l l e v e l . The modified formula takes 
the forms of an equation j 
{- + —r + . . . . . n) J (-;r~ + -7^— + . . . . n) 
^1 ^2 ^1 ^2 
o r 
Y Y 
n n 
t T 
n n 
where 
Y-, T2 ....n = total production of the selected 
crops in the unit area. 
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t., t„ n = total cropped area under those crops in 
the unit area, 
Y., Yp n = total production of the selected crops 
at national level, 
T^, Ty n = total cropped area under those crops at 
national level,and 
n, = the selected crops 
Productivity coefficient as modified by Shafi consi-
ders, the'summation of total production of the selected 
crops (Y^) in the unit area and is divided by the total 
area under those crops (tj-,) in- an unit area. The position 
thus obtained by incorporating the computation '^''^ n/^ n^  
is examined in relation to the total production of all the 
crops (Yj^ ) at national level which is further divided by • 
the total cropped area under those crops (Tj^ ) at the 
national level, 
Singh (1972) , has introduced a new method to 
determine carrying capacity of land per unit area in terms 
of population in relation to output per unit area. The 
method is represented by an equation as follows j 
(i^  Cp = "^ 
Sn 
where 
Cp = is the carrying capacity 
Co = is the caloric output, and 
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Sn = is the standard nutrition for ingestion in 
calories per person/annum. 
For an objective measureiment of agricultural efficiency, 
the carrying capacity per sq, km/mile in the component 
enumeration unit may be expressed as a percentage of carry-
ing capacity in the entire region to obtain index numbers. 
Which would give a measure of agricultural efficiency of 
the component enumeration unit relative to the entire 
region. It can be expressed as follows s 
C p e 
(ii) lae = ^ 100 
C p r 
where, 
lae = is the index number of agricultural efficiency 
of an enumeration unit 
Cpe = is the carrying capacity in terms of population 
in the component enumeration unit, and 
Cpr = is the carrying capacity in the entire region, 
52 Ali (1972) applied the method of Bhatia to measure 
agricultural efficiency of Kashmir Valley by considering 
yield per hectare of crops and proportionate share of land 
Inan areal unit in comparison with the region as a whole. 
5 3 In the same way Gupta (1968) has assessed the 
agricultural efficiency of Cannanore district of South 
India and initiated a method for measuring the agricultural 
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e f f i c i e n c y , by giving, a weight of i t s p r o p o r t i o n a t e s h a r e 
of l and t o the t o t ' a l a r e a under a l l food c r o p s . To compute 
a g r i c u l t u r a l e f f i c i e n c y in food p roduc t ion of a p a r t i c u l a r 
a r e a he has dev i sed a formula which would be read as 
fo l lows ; 
Yr. X Cr^ + Yr2 >^  ^^2 + ^^3 ^ ^^Z "*• "^  ^^n ^ '"'^ n 
l a _ 
Cr^ + Cr2 + Cr^ + + Cr^ 
where , 
i a . = i n d i c a t e s a g r i c u l t u r a l e f f i c i e n c y of a r e a a^, 
Yr-j_, ^ ^ 2 ' ^^3 ®'*''^ * = donate t h e y i e l d e f f i c i e n c y of 
c rops r - / r2 / r^ 
C r . , C r j / Cr^ e t c , = i n d i c a t e t h e p r o p o r t i o n a t e s h a r e of 
l and under crops v., r^, r„ e t c , t o t o t a l a r e a under 
a l l food c r o p s , 
54 
Husain (1976) a s s e s s e d the a g r i c u l t u r a l p r o d u c t i -
v i t y of the S u t l e j Ganga p l a i n s of I n d i a by c o n v e r t i n g t h e 
a g r i c u l t u r a l p roduc t ion i n t o money value-. His approach has 
r e v e a l e d t h a t o t h e r t h i n g s remaining t h e same, h i g h e r t h e 
r e t u r n in terms of money v a l u e , g r e a t e r i s t h e p r o d u c t i v i t y 
of l a n d . However, because of enormous v a r i a t i o n s in c rop 
combinat ion and crop p r i c e s , t h i s approach s u f f e r s from i t s 
a p p l i c a b i l i t y in a g l o b a l p e r s p e c t i v e . His formula f o r 
computing p r o d u c t i v i t y may be exp re s sed as fo l lows j 
n n 
IZ yij Cij IZ Yici 
Ij = i=l _^ i,=l • 
aij • ^i 
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where, 
Ij = Index of agricultural productivity of jth 
district, 
• yij = Production of ith crop in jth district, 
Cij = Price of ith crop in jth district, 
n = Number of crops grown in jth district, 
, aij = Area under in jth district, 
Yi = Production of, ith crop in the entire region, 
Ai = Area under ith crop in entire region. 
The Indian Society of Agricultural statistics in 
its 30th Annual Conference held at Bhubaneswar (Orissa), 
discussed some aspects of agricultural productivity in the 
55 5 6 
Indian context, Raheja, et, al, (1977) measured the 
impact of high yielding varieties of crops on the basis of 
data collected under the scheme, 'Sample Surveys for 
Assessment of High Yielding Varieties Programme', during 
1973-74 on the basis of yield per hectare in India, Nangia 
57 
et, al, (1977) conducted a field study in village 
Khandewala (Haryana State), The study takes into account 
the productivity levels at different fields of the village 
in terms of money value during 1974-75, and a number of 
factors enumerated in three broad categories viz,, environ-
mental^ institutional and technological which hold res-
ponsibilities for the productivity variations. 
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5 8 Bhalla (1978) has considered output per person on 
a constant average pr ice for measuring p roduc t iv i ty of 
labour in Indian ag r i cu l t u r e by consider ing nineteen crops 
for the periods 1962-65 and 1970-73 for each d i s t r i c t of 
5 9 
the country, Singh (1979) advocated to determine a g r i c u l -
t u r a l p roduc t iv i ty by computing the i n t e n s i t y and spread 
indices of three var iab les^ namely, ( i ) y i e ld , ( i i ) grain 
equ iva len t s , and ( i i i ) cropping systems. 
Rahman (1980) assess food crop p roduc t iv i ty v a r i a -
t i ons in U t t a r Pradesh for th ree d i s t r i c t point of times 
and co r r e l a t ed the p roduc t iv i ty and i t s v a r i a t i o n s by 
s e l e c t i n g some va r i ab les with the help of Factor Analysis 
and Mult iple Correlat ion techniques . , 
Mandal (1982) assessed ag r i cu l t u r e e f f i c iency in 
Bihar in terms of food g r a i n s . Per hectare production of 
a l l these crops in d i f f e r en t d i s t r i c t s and t h e i r simmation 
value mul t ip l i ed by 100 and which i s divided by the t o t a l 
of a l l the d i s t r i c t s in the region gives a value of loca t ion 
coe f f i c i en t and tha t value serves as a g r i c u l t u r e e f f i c i ency . 
The formula i s expressed as follows : 
D^  (x + x„ + X + + X )x 100 
AE = 
R (x^ + X2 + x^ + + x^) 
where, 
AE denotes agriculture efficiency, 
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D. is d i s t r i c t in pa r t i cu la r^ 
X- , y^ry, X-, are crops grown in the region and 
R is the regional t o t a l of a l l crops , 
Dayal (1984) made an attempt t o measure a g r i c u l t u r a l 
p roduc t iv i ty in India , He applied two d i f f e r en t methods. 
One r e l a t e s to ' p r i ce weighted index' and in the second 
considers the p reva i l ing farm harvest pr ices in d i f f e r en t 
regions and equated the quantumn of y ie ld on the bas is of 
eighteen se lec ted croibs. To compute the index, he has 
devised a formula, which would be read thus : 
(I) PL = E ( \ ^ ) • 
i=l -^i 
where, 
n = total number of crops, considered, 
Oj^  = output of ith crop in the district, 
Pj_ = regional average of farm harvest price for 
ith crop of per unit weight, 
Aj_ = area occupied by its crop in the district. 
The Labour Productivity Index (Pb) i.e. agriculture 
productivity per worker can be computed with the help of 
formula i 
(II) Pb = E^ ( °i ^ i s 
i=l ^i 
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where, 
n = t o t a l number of crops 'Considered, 
Oi = output of i t h crop in the d i s t r i c t , 
Pj_ = regional average of farm harvest pr ice for i t h 
crop of per un i t weight, and 
Wi = the labour input workers year in a g r i c u l t u r e 
the d i s t r i c t . 
F ina l ly , a composite index of a g r i c u l t u r a l p roduc t iv i ty 
can be obtained by ca lcu la t ing a ranking coef f i c i en t of 
I (PL) and I I (Pb). 
Siddiqui and Rehman (1984) have t r i e d to present an 
ove ra l l p ic tu re of Agr icu l tura l Produc t iv i ty Regions in 
Bihar by using a Crop Yield Index. They pointed out t h a t 
major problems facing the ag r i cu l tu re in Bihar are the 
u n s c i e n t i f i c methods of cu l t iva t i .on , small s i z e of land 
hold ings , inadequate supply of f e r t i l i z e r s and H.Y.V, seeds , 
and lack of assured i r r i g a t i o n f a c i l i t i e s . 
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CHAPTER 4 
AGRICULTURAL EFFICIENCY REGIONS IN KANPUR DEHAT 
Methodology to compute Agr icu l tu ra l Eff iciency 
In order to assess the levels of a g r i c u l t u r a l e f f i -
ciency in each of the seventeen blocks of the d i s t r i c t 
Kanpur Dehat data were co l l ec t ed from the o f f i c i a l records 
of the d i s t r i c t S t a t i s t i c a l Off ice , Kanpur and o ther 
sources for the period 1984-85 to 1986-87. Crop s t a t i s -
t i c s , area and production for seventeen indiv idual crops 
grown in the d i s t r i c t were added upto represent four 
d i s t i n c t ca tegor ies i c e r e a l s , pu l ses , o i l seeds and cash-
crops; , 
The crops e f f ic iency indices for each block of the 
d i s t r i c t were computed following the Enyedi's ' P roduc t iv i ty 
Coeff ic ient Index*2 . • 
Y 
where, 
Y = The total production of respective crop in 
the unit area. 
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^n ~ '^ ^^ t o t a l production of the same crop on a 
na t iona l s c a l e , 
T = Total cropped area of the u n i t a rea , and 
Tj^  = Total cropped area on a na t iona l s c a l e . 
The equation of the p roduc t iv i ty coe f f i c i en t can be 
i l l u s t r a t e d by taking in to account an example of the 
Ghatampur block for computing the index for jowar crop 
for the period 1984-85 to 1986-87 grown in the block, in 
the following way j 
Total production (Y) of jowar in the Ghatampur 
block = 76,496' Kg. , 
Total production (Y^ )^ of jowar in India = 
97,5,32,300 Kg., 
Total cropped area (T) in the Ghatampur = 6,97 8 
hec t a r e s , and 
Total cropped area (T^) in India = 159,45,800 
hec t a r e s , 
The index,according to the formula can be computed : 
76496 697 8 
97532300 ' 15945800 
76496 15945800 
97532300 6978 
0,0007843 X 2285.1533 
1.79 
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Productivity coefficient index = 179 - 100 
= 79 per cent 
The index value of productivity for the crop Jowar 
in Ghatampur block is 79 per cent. According to the for-
mula it is evident that the block of Ghatampur is 79 per 
cent more efficient in terms of production efficiency when 
compared with the national level. 
Following the above formula, an attempt has been 
made to compute the productivity coefficient index for 
each of the 17 crops considered which were taken into 
account for each block of the district of Kanpur Dehat. 
The indices obtained relating to the seventeen crops were 
added upto indicate the agricultural efficiency of that 
block compared to the national scale. All the values of 
productivity indices of the blocks were arranged in des-
cending order, and their median upper and lower quartlle 
3 
ranges were determined and the individual blocks were put 
to rank them in very high, high, medium and low efficiency 
orders, 
Agricultural Efficiency Regions - Based on Cereal Crops 
Cereal crops include r i c e , wheat, ba r ley , jowar, 
baj ra and maize and they acquire an important pos i t ion 
in the agr i&al tu ra l economy of the icanpur Dehat. These crops 
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cover more than 66 per cent of the t o t a l cropped area 
in the d i s t r i c t . One of the s i g n i f i c a n t region with very 
high e f f ic iency is confined to four blocks namely, 
Sandalpur, Pa ta ra , Rasulabad and Bhitargoan (Fig, 4 , 1 ) , 
where the e f f ic iency indices ranged from 47,3 to 9 5 , 1 , 
A second .category of three blocks cha rac te r i sed with high 
e f f i c i ency are namely, Malasa, Akbarpur and Maitha v/here 
the e f f i c iency indices ranged equal to the value of 47,1 
(Table 4 . 1 ) , A large chunk is fonried by the blocks which 
Table 4,1 • 
Eff iciency Regions- Cereal crops in Kanpur Dehat 
1984-85 to 1986-87 
Eff ic iency 
l eve l 
Total No, of Indices 
Development 
Block 
Name of Development 
Block 
Very High 
High 
Medium 
Low 
47,3-96.1 
47,1-47.1 
4 7 , 0 - 4 7 . 0 
3 6 . 8 - 4 6 . 8 
Sandalpur/ Pa ta ra , 
Rasulabad,Bhitargoan 
Halasa,Akbarpur, 
Maitha 
Ghatampur,Amraudha, 
Sar\-7ankera,Derapur, 
Jhi i l j hak, Kakwan 
Dllhaur, Chaubepur, 
Shivrajpur,Rajpur 
have medium a g r i c u l t u r a l e f f i c i ency to cover about 67 per 
cent of the t o t a l ' cropped area in the d i s t r i c t . These 
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FIG.A-1 
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blocks are namely/ Ghatampur/ Amraudha, Sarwankhera^Derapur/ 
v!rhinjhak and Kakwan In which the index value is equal to 
47 .0 . With index values ranging between 36,8 and 46.8 
there are four blocks which designate low e f f i c iency in 
respec t to ce rea l c rops . Low ef f ic iency in ce rea l crops, 
is confined to the Kakwan, Bilhaur p l a i n , with an index 
value of 36,8 in Bilhaur, 45.8 in Chaubepur 46.8 in 
Shivrajpur and in Rajpur 46.8 which forms a p a r t of the 
Rind Pla in (Fig. 4 . 1 ) , 
A g r i c u l t u r a l Eff iciency Region Based on pulse Crops 
The c u l t i v a t i o n of pulses is very s i g n i f i c a n t in 
the d i s t r i c t of Kanpur Dehat, they occupy 23 per cent of 
a r ea , next to c e r e a l s . The e f f i c iency levels under pulse 
crops show varying c h a r a c t e r i s t i c s in d i f f e r en t par t s of 
the d i s t r i c t . In order to mark out the levels of e f f i -
c iency, four d i s t i n c t ranks of very high, high, medium 
and low can be recognised from Fig, 4.2 and Table 4 . 2 , 
As regards the number of blocks with very high 
e f f ic iency with respect to pulses in Kanpur Dehat, there 
are four d i s t i n c t bloclc:; in which two block'3 run to 
cover areas in Kanpur, Bilhaur p l a i n . They are namely, 
Chaubepur and Shivrajpur which l i e to the nor theas te rn 
s i d e of the c i t y of Kanpur within the range between 61.8 
and 9 7 . 1 . The f i r s t area l i e s in Kanpur Bilhaur p la in 
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which included two blocks of Chaubepur and Shivra jpur , An 
another area lying in the southwestern to form a half 
pa r t of Sengar p la in and o ther half of the Yamuna ravines 
in the d i s t r i c t v/hich cons t i t u t e s two blocks namely. 
Raj pur and Malasa. The area under which have the high 
e f f i c iency in pulses, cons i s t of four blocks namely, 
Ghatampur with an index value of 59 ,8 , Bhitargoan 6 0 . 1 , 
Patara 60 .5 . They'are s i t u a t e d in the southern parts of 
Rind p l a i n , v;hereas the block of Sandalpur with index 
value 60,5 l i e s in Sengar p l a i n , which fonns a pa r t to 
the western s ide of the d i s t r i c t . The indices ly ing 
between two extremes 58.5 and 59.6 show medium e f f i c i ency 
regions of pulses and include f ive blocks namely, Amraudha, 
Bilhaur, Sarwankhera, Akbarpur and Ka]vwan. Tlie next 
category which is cha rac te r i sed with low e f f i c iency with 
indices varying from 58,5 to 58,0 include the blocte of 
Derapur, Jhinj.hak, Maitha and Rasulabad. 
Table 4.2 : Eff iciency regions-Pulses crop in Kanpur Dehat 
(1984-85 to 1986-87) 
Eff iciency 
l eve l 
Total No. of 
Development 
Block 
Indices Name of Develop-
ment Block 
Very High 
High 
Medium 
Low 
60.8-97.1 
59,8-60.5 
58.5-59.6 
54.1-58.0 
Raj pur . Ma las a, 
Shivra jpur , 
Chaubepur 
Ghatampur,Bhita-
goan,Patara , 
Sandalpur 
Am rau dha,S a rwan-
khera ,B i lhaur , 
Akba rpu r , Kak^van 
De rapu r , J hinj hak, 
Maitha,Rasulabad 
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Table 4 . 3 : E f f i c i e n c y r e g i o n s - Oilseecas Kanpur Dehat 
(1984-85 to 1986-87) 
E f f i c i e n c y 
l e v e l 
Very High 
High 
Medium 
Tota l No. of 
Development 
Block 
2 
4 
5 
Ind i ce s 
1 5 . 6 - 1 7 . 3 
1 4 . 4 - 1 4 , 6 
1 3 . 6 - 1 4 . 3 ' 
Name of Development 
Block 
M a l t h a , j h i n j h a k „ 
B i l h a u r ^ P a t a r a , 
Malasa ,Rasu labad 
Sarwankhera , 
Low - 0 . 6 6 - 1 2 . 6 
Chau bepu r / Arn rau dha / 
Akba rpu r/Gha tampu r 
DerapuT/Sh iv ra jpu r , 
S a n d a l p u r , B h i t a r g o a n 
Raj p u r , Kakwan 
A g r i c u l t u r a l E f f i c i e n c y Regions - Based on Cash Crops 
Sugarcane and p o t a t o e s be long to t h e c a t e g o r y of 
ca sh c r o p s , as t h e i r quantum of p roduc t i on i s much and 
accoun t of t h e i r h i g h e r y i e l d s per h e c t a r e t h e farmer has 
no d e s i r e to r e t a i n them w i t h h imse l f , because of t h e 
l i m i t e d f a c i l i t i e s of s t o r a g e and r i s k Invo lved f o r keep-
ing them f o r a l onge r p e r i o d . These two crops a c q u i r e a 
s m a l l a r e a be ing 3.11 per c e n t in tho d i s t r i c t of Kanpur 
Dehat . A r e l a t i v e e f f i c i e n c y in s i x blocks w i th an index 
v a l u e of 7.0 i s in cash c r o p s . These blocks a r e namely, 
Amraudha, B i l h a u r , Chaubepur, Derapur , Ghatampur and 
p a t a r a (Table 4 . 4 ) . A s e t of e i g h t b lock shows medium 
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ef f i c iency with the index value of 6.5 and they can be 
recognised with the name of Raj pur, Akbarpur* Maitha, 
Rasulabad/ Jhinjhak, Sandalpur, Ka]<ivan and Shivra jpur . In 
the remaining three blocks of Bhitargoan, Malasa^Sarwan-
khera with a range from 5,5 to 6,6 are c l a s s i f i e d as having 
low levels in e f f i c iency (Fig. 4,4) 
Table 4.4 : Eff iciency regions _ Cash Crops in Kanpur Dehat 
(1984-85 to 1986-87) 
Eff ic iency 
l eve l 
Total No. of 
Development 
Block • 
Indices Name of Development 
Block 
Very High 
High 
Medium 
Low 
8 
7 .0 -7 .0 
6 . 5 - 6 , 5 
5,5-6,0 
Bilhaur,Ghatarapur/ 
Patara^Amraudha, 
Ch au be pu r / De rapu r 
Raj pu r/Akba rpu r , 
Maitha ,Rasulabad, 
Jhinjhak/Sandalpur , 
Kakwan,Shivrajpur 
Bhitargoan^Malasa 
Sarwankhera 
Agricultural Efficiency Regions - Based on a l l the crops 
considered 
After consider ing the indiv idual groups of crops 
and the regions marked on maps, i t was fu r the r attempted 
to determine the e f f ic iency regions in the d i s t r i c t by 
aggregat ing a l l the 'groups of crops to get a composite 
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index of agricultural productivity, and the regions were 
subsequently determined. The productivity efficiency regions 
thus demarcated have been shown in Table 4,5. 
Table 4,5 ; Agricultural Efficiency Regions in Kanpur Dehat 
(1984-85 to 1986-87) 
E f f i c i e n c y 
l e v e l 
Very High 
High. 
Medium 
Tota l No, of 
Development 
Block 
4 
4 
5 
I n d i c e s 
4 2 . 3 - 5 7 . 6 
4 0 . 8 - 4 1 . 7 
4 0 , 4 - 4 0 . 7 
Name of Develop-
ment Block 
Ghatampu r , P a t a r a , 
Chaubepur ,Rasu la -
bad 
Ra jpur^Sanda lpur , 
M a l a s a , B h i t a r g o a n 
Maitha^Kakwan/ 
Low 3 0 . 8 - 3 9 , 7 
Am rau dha, Sa rwan-
khera /Akbarpur 
D e r a p u r , S h i v r a j p u r , 
B i l h a u r , J h i n j hak 
The v e r y h igh a g r i c u l t u r a l e f f i c i e n c y r eg ion 
comprise the blocks a r e namely Chaubepur, P a t a r a , Ghatampur 
and Rasulabad where t h e e f f i c i e n c y i n d i c e s ranged from 
42 .3 to 5 7 , 6 . The reg ions of v e r y high e f f i c i e n c y a r e 
shown in F i g , 4 , 5 , I t is e v i d e n t t h a t b locks of h igh 
e f f i c i e n c y f a l l in t h e Rind p l a i n , Kanpur, B i l h a u r p l a i n . 
The high e f f i c i e n c y region c o n s t i t u t e s t ^e s o u t h w e s t and 
s o u t h e a s t a r ea s of the d i s t r i c t . The p r o d u c t i v i t y c o e f f i c i e n t 
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indices range from 40,8 to 41,7 to include four blocks of 
Rajpur, Sandalpur, Malasa and Bhitargoan, The medium 
e f f i c i ency regions occupy f ive development blocks namely, 
Maitha, Kakwan, Sarwankhera, Amraudha and Akbarpur, The 
"medium ef f i c iency is cha rac te r i sed by having the indices 
value of 40.4 to 40.7 (Table 4 . 5 ) . 
The four th category of low ef f ic iency region 
extends over four blocks namely, Derapur, Shivra jpur , 
Bilhaur and. Jhinjhak which is designated with index values 
ranging from 30,8 to 39.7. 
Thus i t is evident from /Table 4.5 t h a t one four th 
of the blocks in Kanpur Dehat • possess very high agricul- . 
t u r a l e f f i c i ency . An another s e t of four blocks is 
cha rac t e r i s ed with high e f f i c i ency . An another s e t of f ive 
blocks ca tegor ised as having a medium ef f ic iency and four 
blocks show a l eve l of lov? e f f i c i ency . The problem of 
waste lands and occurrence of ravines and o the r c l ima t i c 
hazards have adversely affected the crop production in 
the d i s t r i c t . The problems assoc ia ted with medium and low 
p roduc t iv i ty are fu r ther aggravated v/ith the ever increas ing 
pressure of population owing to high growth r a t e which 
has been 2.40 per cent per annum during 1981-91. 
Besides these factors a g r i c u l t u r e in Kanpur Dehat 
suf fers from u n s c i e n t i f i c method of c u l t i v a t i o n small s i z e 
of holdings inadequate supply of manures, the app l i ca t ion 
hf HYV seeds and lack of b e t t e r i r r i g a t i o n f a c i l i t i e s . 
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CHAPTER 5 
A PLAN OF MEASURES FOR MINIMISING IMBALANCES IN 
AGRICULTURAL EFFICIENCY 
Ac Agricultural Efficiency and Development Planning 
Raising of agricultural efficiency aims at with the 
objectives of greater output of crops. Although many 
attempts have been made for raising agricultural effici-
ency in the previous>plan periods in the district, but 
the results achieved so far are not Sc^tisfactoryo Impro-
vement in agricultural efficiency may be possible only by 
organising and proper management of resources„ 
In order to increase agricultural efficiency it is 
proposed to utilize resources and a proper crop management 
is neededo 
B, Reclamation of Soil for improving Agricultural Efficiency 
Soil is one of the important factors which determi-
nes the productivity of crop. In the district of Kanpur 
Dehat there are two district areas where agricultural 
soil is affected with the presence of salts and presence 
of ravines which adversely affect the crop efficiency and • 
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mainly confirms in the Yamuna-Sengar plain. 
Fig. 5.2 shows salt and ravine affected lands. A 
total land recorded as waste was recorded 21,772 hectares 
in the entire district. The soil characterised as salt 
affected with pH values of (7.00-8e00) are found in 
Bilhaur, Chaubepur (7.5-9o5), Shivrajpur (7.5-8«0) and 
RajpuE 7.5-8,0, Among the six blocks where agricultural 
efficiency is of medium order is one due to the presence 
of usar lands more prominent in these patches are Ghatampur, 
Ajnraudha, Sarwankhera, Derapur, Jhinjhak and Kakwan Blocks 
of the district (Table 5.1). 
The presence of ravines is confined to the sandy 
tracts badly affected by the ravines along the courses 
of Sengar and Yamuna rivers in t?ie southern part of the 
district (Fig. 5,1). The areas in Ghatampur, Amraudha 
and Derapur blocks are effected with the presence of ravine 
lands which are also characterised with the medium agri- . 
cultural efficiency to cover an area of 3,000 hectares 
of land. 
For raising agricultural efficiency in salt 
affected areas if the following steps are followed can 
help to improve the situation : 
i) The adoption of decentralised development plans for 
the reclamation of usar land in the low and medium 
efficiency regions. 
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Table 5 , 1 , C h a r a c t e r of d e s i g n a t e d v;ith pH v a l u e s in 
Kanpur Dehat Blockwise, 1986-87. 
Name of blocks pH v a l u e 
Ghatampur 7,5 - 7 .8 
P a t a r a 
Bhi targoan 7,5 - 7.7 
Amraudha . 7 . 5 - 7 , 8 
Raj pur 7 . 5 - 7 . 8 
Malasa 7.5 ~ 8.2 
Akbarpur . 8 . 2 - 8 . 8 
Mal tha 7.5 - 8.2 
Sarwankhera 7.5 - 7.7 
Derapur , 7 . 5 - 7 , 6 
Rasulabad 0.0 - 0.2 
J h l n j h a k 8.0 - 8,4 
Sanda lpu r 7 . 6 - 8 . 2 
B i l h a u r • ' 7.0 - 7.5 
Chaubepur , - 7 . 5 - 8 . 6 
Kakwan 7 . 5 - 7 . 9 
S h i v r a j p u r 7 , 9 - 8 . 5 
Source : Off ice of t h e L a b o r a t o r y , S o i l T e s t i n g , Kanpur. 
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±i) The saline and alkaline soils can be reclaimed by 
using most appropriate mechanical, chemical and biolo-
(^ ical techniques o 
The scarping of harder strata of the soil digging 
of trenches 0 the washing of dissolved salt from the 
upper layer of the soil and providing well drained 
Conditiono 
iii) With the decomposition of organic matter (carbondioxide 
and carbonic acid) are formed due to the presence of 
acids and alkalinity in the soil. The use of cow 
dung, molasses, green manure of sanai, dhaincha guwar 
cam help to minimise the adverse affects of them. 
Co Planning for Appropriate Land Use and Cropping Pattern 
A major portion of barren tracts found in Bilhaur 
Tehsil is of different nature then those found in 7\kbarpur 
Tehsil since the farmer contains a large area of undulating 
and eroded topography lying parallel on either bank of the 
'river Ganga which are extensively covered by scrub jun-
gles with wild shurb and grasses. Southern part of the 
district fall under medium agricultural efficiency which 
include the Ghatampur, Amraudha, Derapur and Rajpur and 
blocks with characterised very poor agricultural efficiency. 
Because the area presented by the rugged topography which 
has been cause by river Yamuna. 
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Table 5.2. Crop Rotation Planning for Problem Region, 
Bloc:ks Crop Rotation Planning 
Low agricultural efficiency 
regions 
Bilhaur 
Chaubepur 
Shivrajpur 
Rajpur 
Ao Rice, Maize, Wheat 
Bo Maize, Wheat, Moong/urd 
Co Rice, Wheat, Surajmukhi 
Do Maize, Lahi, Surajmukhi 
Eo Maize, Pulses, Surajmukhi 
Urdu, Moong 
Medium agricultural 
efficiency regions 
Ghatampur 
Amr-audha 
Sarwankhera 
Derapur 
Jhinjhak 
Kakwan 
A. Til, Gram. 
Bo Jov?ar, Pea 
C. Rice, Wheat 
D, Bajra Lahi (Rai) 
Eo J o w a r - A r h a r , Moong/Urd 
F . R i c e , Wheat 
S o u r c e : K h a r i f K r i s h i V i k a s h Karya Yojna - Kanpur D e h a t 
1989-90 . 
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The expansion of settlements must be avoided in 
fertile land. Besides above land use planning, cropping 
pattern should also be planned, A suitable cropping pattern 
provided maximum production with minimum use of inputs 
(Table 5.2). For low and medium agricultural efficiency 
regions namely, Bilhaur, Chaiibepur, Shivrajpur and Rajpur 
blocks and Ghatampur, Amraudha, Sarwankhera, Derapur, 
Jhinjhak, Kakwan increasing agricultural efficiency, 
putting following suggestions : 
lo Use of high yield variety seeds should be adopted, 
2. Area which are situated on the canal side, pulses and 
oil seeds should be grown there,- Such crops v/hich have 
low requirement of chemical fertilizers should be grown 
after the crops which need more fertilizers. For most 
efficient use of fertilizers the doze should be bared 
on soil tests I O 
D« Crop Protection for Improving Agricultural Efficiency 
The adoption of crop protection measures is more 
oftenly needed to safeguard the agricultural efficiency. 
The application of improved varieties of seeds, fertilizers 
and irrigation but the denger is imposed by a number of 
pests and diseases which harm the crops in a substantial 
manner. The main enemies of the crops in the district 
are a large number of insects, pests and diseases which 
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damage the crops. Table 5.3 shov/s some of the common 
diseases and insects which harmful to crops. Farmers in 
Kanpur Dehat use different insecticides and pesticides 
namely, Aldrin, B.H.C, and D.D.T. v/hich are sprayed and 
dusted on the crops to control pests and diseases. To 
save the crops from seed born diseases, it is needed that 
the seeds should be dried in sun and treated with certain 
chemicals before sowing (Table 5.3)„ They provide insec-
ticides spraying and dusting machines and services of a 
well trained staff, at moderate charges. 
Eo Agricultural Inputs Planning 
Agricultural efficiency and yield of crop entirely 
depends upon the proper use of inputs and application 
suitable methods ^nd techniques» The inputs to crop cul-
tivation include improoved seeds , application of suitable 
doses of manures and fertilizers, and plant protection 
measures. But most of the farmers do have adequate supply 
of these inputs, because most of them are economically 
week and may not afford the purchasing in the area. 
Another problem is that the farmers are note in a position 
to purchase the agricultural equipments and machinery 
if they are in need of money to the required equipments 
they have to borrow loans from banks or cooperative 
societies. In addition to this, the equipments and 
machinery also need repairing very oftenly, and the 
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provision for the repair should also be available to them. 
Besides, fertilizers, high yield variety seeds and crop 
production, and for the control of disease insecticides 
and pesticides should be made available to the farmer. 
It is the problem of serious concern that in villages 
belongin,g to different development blocks farmers take 
water from the private tube wells on the basis of hours 
of run of the tube wello The urgency and intensity compel 
them even to take waters from the tube wells located even 
in the adjacent village„ In this way some times the delay 
in the availability may cause harm to the crops» It is 
therefore, needed that the credit facility to purchase 
pumping sets, and availability of diesel to run them should 
be assuredo 
i) Availability of High-Yield Varieties of Seeds 
High-yielding varieties of seeds offer an unprece-
dented opportunity for bringing a real breakthrough in 
increasing the crop productiono These varieties are 
caj:)able under favourable conditions in raising the yields 
of crops many foldso These varieties are superior to 
the traditional ones in three different ways. The yield 
caj)acity, cultural reliability and quality of products. 
The use of high-yielding varieties has been to a 
varying extent in the district. For example, the areas 
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marked for boost production crops as very high efficiency 
regions the use of these seeds over the cropped area ranges 
from 57o85 to 72.73 per cent. Whereas in areas charac-
terised with low efficiency their extent of coverage 
ranges from 41,58 to 52.97 per cent (Table 5,4). The use 
of high-yielding varieties has its wants own requirements. 
These varieties need a balanced combination of water and 
fertilizers. If any one of them is not readily available 
at the proper time, the yield potentials can not be sus-
tained. Therefore, the supply of new seeds, fertilizers 
and irr;Lgation waters should be regulated in such a way 
mostly in medium and low agricultural efficiency regions, 
so that the southern of the crop can be increased in a 
substantial mannero 
ii) Irrigation 
Agricultural efficiency is greatly dependent on the 
availability and assured supply of water and its proper 
use and management. The effect on irrigation on agricul-
tural efficiency is such, that 10 per cent of cultivated 
land that is irrigated many roughly contribute an increase 
of about 20 per cent in total crop production. In the 
district of Kanpur Dehat major source of irrigation is 
the canal. The lower canal system which serves a major 
part of the district, has three district branches and 
their several distributaries. They are known by their 
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individual names in areas, which they serve as : Kanpur 
branch, Etawah brinch and Bhognipur branch (Figo 5,1). 
Medium agricultural efficiency in area of the 
district is linked to a greater extent with the irrigation, 
This fact can be visualised from Table 5o4o Increasing 
yield of crops on land already irrigated may contribute 
much in maximizing the returns only by proper management 
of irrigation resources, 
A well conceived water policy for the areas charac-
terised with low efficiency blocks is essential in order 
to ensure the successful minor irrigation projects. That 
will aim to achieve the maximum benefits from the proper 
utilization and conservation of available water resources 
for agricultural useSo 
iii) Fertilizer Use 
The fertilizers play a very important role to 
increasing agricultural efficiency. In fact the level of 
fertilizer use per hectare of cultivated land is closely 
linked with the level of crop production per hectare. 
The scope for increasing production by bringing more land 
under the plough, particularly in developing country like 
India, where the pressure of population as land is more 
acute and limited and the only hope for the future lies 
in increasing the production pjer unit area. The experience 
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gained with the use of high~yielding varieties of different 
crops has given a confidence that the scope or increasing 
production by breeding and adopting fertilizer responsive 
varieties is very large. VJith the selection of a suitable 
variety, the next input which can on massive scale bring 
about an increase in production is fertilizer. A study 
of the progress in developed countries shows, that they 
have achieved remarkable results by increasing the consum-
ption of fertilizer per unit area. Thus while on the one 
side efforts are continually being made to evolve new 
varieties which have many more times the production poten-
tial than the older onces , on the other side, for exploi-
ting the potential of these varieties, agronomic practices 
have to be evolved, based on the use of fertilizers and 
manure especially the nitrogenous oneSo 
The use of chemical fertilizer (NPK) varied with 
the highest consumption of I49o05 kg/ha in Chaubepur and 
lowest in 27.,42 kg/ha in Amraudha block in the district 
(Table 5.4 )» This rate of consumption is in accordance 
with use high-yielding varieties and extent of irrigation. 
In many areas, the farmers are not aware about the 
doses and type of fertilizer to the applied, therefore, 
it is needed that the farmers must be v/ell apprised about 
the proper application of fertilizers„ 
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The chapter 1 of the present work deals with the 
general physical conditions in the context of physio-
graphy, climate and drainage of the area. The chapter 2 
describes the general land use pattern and cropping 
pattern of the district Kanpur Dehat, In order to analyse 
the crop production efficiency, the study dealth with 
the concept of agricultural efficiency and a review of 
different approaches for tlie measurement of it in Chapter 
3o Agricultural efficiency regions as computed on the 
basis of Enyedi's formula were discussed in chapter 4, 
The efficiency regions demarcated can be recognised as 
very high, high medium and lowo This chapter also deals 
with the problem areas, as chapterised by medium and 
low crop efficiencyo The medium category of efficiency 
spreads over five blocks, namely Maitha, Kakwan, Amraudha, 
Sarwankhera, Akbarpuro 
ThQ low efficiency is clinrnctoriood over the blocka 
of Derapur, Shivrajpur, Bilhaur, Jhinjhak, This chapter 
d^als with the technological aspects, new research and 
extension services, and the credits requirements of the 
farmers. The supply of inputs and other incentives are 
also the part of minimizing the imbalances in agricultural 
efficiencyo As the future growth of agriculture in Kanpur 
Dehat district depends on the proper utilization of land, 
water and other inputs, the revolution therefore, the 
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district possess immense potentials for agricultural 
development. 
In chapter 5 deals with problems and planning of 
the area. 
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A P P E N D I X - I 
Some of the opinions of Geographer's oh Agricultural Efficiency 
lA Methods of measuring intensity of agriculture having 
necessary basic data : (a) Value of fixed and floating 
assests, i.e. total of production inputs per unit area of 
agricultural land; (b) this most general quantitative index 
should be supplemented by separate calculations of value of 
production funds/reserves/per unit area and labour input in 
hours or days per unit area; (c) as a supplementary index 
a value of gross production of agriculture per unit area 
should also be applied, 
B To determine land efficiency either partial indices yield 
of particular crops^ value of gross crop production or 
general quantitative expressions value of total final pro-
diction could be used. The same to determine labour effi-
ciency in agriculture in relation to woring hours or days. 
To determine economic effectiveness of capital inputs/ 
efficiency of capital inputs, a value of final production 
of value of fixed and floating assets should be related, 
(Rakitnikov, A.N.) 
2 Intensity of agriculture, I understand to be an index of 
how much of the year the crop surfe.ce, be it soil or water 
in a pond, is occupied by crops, in a ratio of how many 
crops are grown per year, measured normally against some 
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kind of efficiency factor. The latter could be calories 
or it could be in dollars'. (Spencer, J.E.) 
3A Intensity of agriculture refers to inputs of manpower, 
technical equipment and materials such as seeds fertilizer 
per unit area. 
3 In order to measure land, labour and capital efficiency of 
agriculture net yields/value/per unit area, per manpower 
unit, and as a percentage of total capital Investment 
(Hofmeister, B.) 
4A Intensity of production should ideally be measured by total 
monetary input with allowances for the work of the inter-
preneur and his family plus interest on his invest capital. 
This again would be difficult to apply and partial measures 
might have to suffice, i.e., yields, stock densities, total 
grain units, or labour inputs per unit area. A slightly 
equivocal method would be gross output per unit area, high 
outputs usually intimate high inputs. 
B Land, labour and capital efficiency are partial measures 
of agricultural efficiency. They are extremely difficult 
to measure independently because they are complementry 
rather than isolated aspects. Thus a measure of land effi-
ciency, e.g. output per acre would not necessarily be an 
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indicator of land potential, but rather a measure of the 
combined utilization of land labour and capital. In the same 
way^ labour efficiency^ i.e., output per man day is much a 
reflection of innate land potential and the degree of capi-
tal investment as it is a labour efficiency. In the final 
economic analysis land and labour reduced into the debit 
side of the farm account and ultimately affect capital 
efficiency. The latter is the same as^agricultural, effici-
ency, i.e. output per unit of input in monetary terms, 
(Taylor, J.A, and Aitchinson, J.W.) 
5 The best measure of the intensity of agriculture is to 
ascertain expenditures on capital and labour per unit area 
of farm land. This information is not readily available in 
complete form from the census. Total capitalization and 
number of full time farmers per unit area is available and 
thus the most satisfactory index to be used in Canada. 
Another good indicator of intensity,is the percentage of 
cultivated crop land per unit area, (Reeds, L,G,) 
6 We do not have the overall statistics which are adequate 
to measure labour or capital efficiency of agriculture in 
japan. There is no choice then but to estimate the effi-
ciency from samples of individual farm management. Land 
efficiency may be measured by the gross/monetary production 
per acreage of cultivated land. (Shirahama, M.) 
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